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This report presents the findings of a study designed 
to identify and eianine factors and variables related to 
natheaatics learning among Black Aaericans. Interview and 
survey research Methods yielded data on personal* fanily, 
and social variables fron samples of Black youtKs and adults 
in the St. Louis Metropolitan area. Four such samples were 
drawn from the ifollouing subpopula tions: junior high school 
students; senior high school students; college students; and 
adult professionals. Each sample consisted of both Blacks 
with a **quantitative orientation" and those without. This 
study attempts to identify distinguishing factors between 
the quantitative and non-quantitative persons in the 
samples. 

Because of financial and time limitations the principal 
analysis in this report focuses on the adult professional 
sample. Data from two of the other three samples have been 
analyzed and these reports (in the form of a doctoral 
dissertation* Blackwell, 1983, and an unpublished paper, 
Johnson* 1981 ) are attached to this final report. The 
dissertation examines the high school data* and the paper 
reports findings from the junior high school sample. The 
college student data will be analyzed at a future time. 
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The Black Matheiatical Orientation Project (BflOP) 
entailed several operations and stages: establishing 
operations; saipling; instrument developaent; data 
collection; coding and conputer programing; and dita 
analysis. In the course of the project a bibliographf was 
compiled. These various activities are briefly reported on 
below* 

Operations and Pers onnel. While this project operated 
from an organization tilth a good deal of experience in 
research nanagenent* and while it had the principal 
investigator and project coordinator on board fron the 
beginning, it did experience some difficulties which 
affected its time line. 

The original proposal for this project called for a 
beginning late of July 1, 1979 for the initiaticn of the 
project activities. It was not until July of 1979 that the 
Institute of Black Studies was notified that the proposal 
entitled, Psycho-Social Factors Affecting the Hathemat ical 
Orientation of Black Americans, had been awarded funds by 
the National Institute of Education, following negotiations 
between staff members of the National Institute of Education 
and ofticials of the I^istitute of Black Studies, the 
starting date for this project was set at September 1, 1979. 

Also, it should be noted that from the time of the 
initial notification of the award the staff spent an 



Inordinate anount of pecson-hours dtteaptlng to straighten 
out an adKinistrative error made at the National Institute 
of Education concerning the system of payment for the 
project. During the tiie of the negotiations, the Institute 
of alack; Studies had requested that paynent be nade through 
the Department of Health Education and welfare's 
OepartMental Federal Assistance Financing system (DFAF) • 
Honetrer, although all of the appropriate information uas 
given, an over-sight occured which required a considerable 
amount of effort and expense to track down and to try to 
rectify; this a«ard was not placed in the DFAF system. No 
payment was received until mid-December (1979) when the 
Institute was finally reimbursed through special payment 
procedures. This error hampered our progress by requiring 
us to concentrate a great deal of time and effort on this 
matter. 

Another administrative problem at the NIE offices 
created further difficulties for '^he project after its first 
year. A serious problem with funding occurred during the 
fifth quarter. The Federal Assistance Finance Branch did 
not receive notice of the continuation award for this 
project, and therefore would not honor our request for funds 
after September 1, 1980. This difficulty was not resolved 
(i.e. funds being sent) until December, 1980. This matter 
created a number of problems since several activities had to 
be suspended or curtailed untl it was clear that funds would 
be available. There was even the problem of meeting the 



project staff's payroll on several occasions during this 
period. The resolution of this proble* required a 
considerable aiouat of ti«e and effort on the part of the 
staff, and an inordinate amount of money on the part of the 
sponsoring agency (the Institute of Black Studies). 

Another area that posed problems for this project was 
personnel, in particular the retention of a project 
secretary. In its first 5 quarters of operations, the 
project had three secretaries. Since it was difficult to 
attract qualified candidates because of the relatively Ion 
salary and part-time nature of the position. It uas decided 
not to fill the position because great deal of time, 
energy and resources went into recruiting, training and 
supervising the person working in this capacity. Also since 
the project was close to its termination date as far as 
funding was concerned, the short duration of the existence 
of the position would also have added to the difficulty of 
recruiting someone for this position. Instead, we decided 
to utilize part-time secretarial and clerical help for the 
duration of this project. This arrangement was manageable 
because the bulk of the typing had been associated with the 
development of the instruments and correspondence with the 
respondents. 

For a variety of reasons, many of the persons 
originally hired as interviewers were not able to remain 
with the project because: (1) The temporary and part-time 
nature of the job and the demands of other obligations did 



not alloii some of the interviewers to coaplete all of their 
assiqnnents; (2) there were some difficulties with the 
original junior high school saaiple that discouraged soie of 
the interviewers; and (3) The period of inter? iewinc? and 
data collection was ei tended uneipec ted ly beyond the 
original date uhich meant that many of the original 
interviewers changed their status, moved away or became 
involved in other activitiese Nonetheless, there remained a 
core of highly trained and experienced interviewers who 
worked with the various samples, and did the bulk of the 
interviewing* 

Of the many interviewers used in this project, only one 
caused a problem by turning in some falsified interviews 
(14) toward the end of the data collection period* These 
faked data were spread among the four samples* This problem 
required the expanditure of additional time and money to 
interview additional persons* 

While the project had to struggle with administrative 
and personnel problems, it received strong support from the 
sponsoring agency, the Institute of Black Studies, and had a 
nucleus of committed staff persons which permitted it to 
function despite the above- noted problems* 

The Institute of Black Studies showed its commitment to 
the project by advancing funds to it when we were 
experiencing difficulties with the funding source. 
Furthermore, the Institute of Black Studies underwrote the 
cost of continuing the pr^^ject after funds from HIE were 



spent. The Board of Diractors also assisted in fandraising 
efforts alaed at outside funding sources. 

Hs. Donna Blackneil Taylor, who served as project 
director, resigned late in project in order to seek a 
higher-paying job. Nonetheless, she remained involved with 
the project on a volunteer basis throughout its duration. 
Her ioctoral dissertation presents an analysis of the high 
school saiple. 

This project also had the good fortune of having 
research assistants and work-study students who worked 
conscientiously doing the very unpleasa.tt tasks associated 
with research work. Soae of these persons also worked on a 
volunteer basis after the funding for the project had run 
out. 

A saall grant fro« Anheuser-Busch, Inc. permitted work 
on this project to continue during the sunmer of 1982. 



Ill- Saffilina 

Different saMplinq procedures were used to generate each 
of the foar saaples* 

Milllz££^§SSlS£SlS* A list of local Black professionals 
employed in aath-related disciplines was obtained and 
compiled by corresponding with local nath and science 
organizations, colleges and school districts, individuals 
icnoun personally by staff members were also identified. 
These persons in turn were asked to identify colleagues in 
their fields. Individuals were randomly selected from this 
list and asked to participate in the study. Addi tionally» a 
similiar list of professional Black persons not employed in 
quantitative-based fields was compiled and sampled. 

Organizations and institutions contacted to draw the 
quantitative and non-quantitative professional samples 
included : 

(1) National Organization for the Professional 
Advancement 

of Black Chemists and Chemical Engineers 

(2) American Association of Blacks in Energy 

(3) Association of Black engineers and Applied 
Scientists 

(U) National Association of flatheaat Icians 

(5) National Pharmaceutical Association 

(6) Society of Black Physicists 

(7) National Institute of Science 

(8) Organization of Black Scientists, Inc. 
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(9) National Technical Association, Inc. 

(10) Association of Non-whits Concerns of the Anerican 
Personnel and Guidance Association 

(11) Association of Black Social Workers 

(12) National Association of Black: Accountants 

(13) St. Louis Association of Black Psychologist 

(14) Hound City Bar Association (Local Black Lawyer 
Association) 

(15) National Organization of Minority Architects 

As a rule* persons in this saaple responded in a very 
cooperative Banner. A detailed exaaination of the aake^up 
of the adult professional sanple Is provided in Section VII 
belov. 

Colle ge Students: College juniors and seniors were sol<fjcted 
for inclusion in this study because by the junior and senior 
years, students will have decided upon a college najor, and 
will have taken the necessary courses toward co«pletion that 
major. 

The college juniors and seniors were to be selected 
from four local colleges and universities. Our goal was to 
find third and fourth year students in both quantitative and 
non-quantitative sajors and invite them to participate in 
the study. In order to identify and, subsequently contact 
these students two Methods were eaployed. First of all, 
verbal presentations and written project suanaries were 
given to key university/ college personnel. without 
exception the naaes and addresses of students were provided 




by these parsons* Soae of these lists also Identified the 
lajor of the students. 

In order to farther refine the college student lists 
(that is, identify persons specifically in the quantitative 
■ajors) the project staff contacted student organizations 
such as the Society of Black Engineering Students, and the 
BlacK Pre-Nedical Association at one institution. 
Presentations were aade to the entire aenbership and/or to 
the organization's leaders. In addition, prograas designed 
to increase ths naabers of slacks in quantitative 
professions were identified; . as with the student 
organizations verbal presentations were jiade. At other 
universities, faculty and staff persons identified students 
najoring in a aath-related field or aatheaatics. The 
college/university recruitaent effort yielded a pool of 
approxiaately two hundred persons, students were randoaly 
selected froa the coapiled lists of quantitative and 
non-quantitative aajors and contdcted about participation in 
this study. 

Because of the several delays due to personnel and 
other reasons as described above. It wa:> not possible to 
begin data collection on the college saaple as anticipated, 
consequently, when the interviewing of this group began in 
late April-early Hay 1980, aany of the students in the 
collge group were in the process of taking exaas, preparing 
for graduation, or preparing to leave the city. Thus, we 
were either unable to reach aany of thea or could not gain 
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tholr cooperation to participate in this study. As a result 
only about half (tuenty six) of this sanple had been 
interviewed up to that tiae. The revised strategy «as to 
continue the interviews of college tudents in the following 
Septeaber (1980) when school resumed. 

Since this group is not being analyzed a description of 
th« sample is provided here. k total of forty-nine students 
were interviewed (one less than t^e goal of 5^). 
Approximately 8U% of the students came from the two aajor 
universities In the area (Washington (59%) and St. Louis 
(25%) universities) . five students were matriculated at 
Webster University (then Webster College) , and the other 
three from other schools. There are 2U females and 25 males 
In the sample. Over three- four ths of the sample (38) have 
never been married* nine were married and two were divorced 
at the time of the interview. 

Host of the students were from the St. Louis area 
(61%), but ten states and one foreign country were 
represented by the sample* 

About 96% of the students had Identified a ma-Jor, with 
53% of these students majoring in math-related disciplines 
(natural and physical sciences, computer science, 
engineering, etc.). 

In terms of family background, over half the students 
came from families with incomes under $20,000 (57.1%) and 
the others from families earning more tnan $20,000. 
Students majoring in scientific, technical, and math-related 
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subjects were ■ore likely to have families with hiqh Incones 
(61. IX) than those In non-quantitative fields (5U«2%), 
HOMever, the difference is not statistically significant 
(aslng the chi-square test, p <«05) • Similiarly, students 
in quantitative fields are aore likely to have a father or 
sale guardian in a professional or technical occupation than 
are the non-quantitative students. Again, this difference 
is not statistically significant. 

In tens of gender, as noted above, the saiple 
consisted of 24 feaales and 25 lales. Twelve of the females 
and ten sales identified non-quantitative disciplines as 
their majors, and eleven females and fourteen males were 
majoring in math-related areas. One of each sex did not 
have a declared major at the time of the interview. 

The vast majority of the students were from urban areas 
(75. 5X) , a*^d the rest were mainly from surburban communities 
(12. 2X). Only 3 persons were from rural and small-town 
backgrounds. Three persons did not report the type of area 
in which they grew up. While quantitative students were 
more likely to report being from urban and suburban areas, 
the difference Is not statistically significant. There are 
no significant regional differences between the two types of 
ma jors. 

As noted above, time and financial constraints prevent 
the detailed study of this sample for this report, but It 
will be analyzed in future papers. 

iliail 5£ll22l lai iMHiSI iiiall school students: In 
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tha original proposal It was anticipated that fifty 8th and 
9th graders and fifty 12th graders would be included in tha 
junior high and high school samples, respectively. However, 
sose difficulties were incurred in obtaining these saaples. 

In order to get a reasonably representative sample of 
Black junior high and senior high school students, two 
Metropolitan area school districts were designated. In both 
cases the respective superintendents of schools were 
contacted by the principal investigator and the project 
director. A verbal and written sunnary of the project's 
major goals, objectives and procedures was given to both 
persons. In both cases the response toward the aims of the 
project was very favorable, but neither district felt 
legally or ethically free to provide the project staff 
access to student records so that the appropriate students 
could be identified and contacted. 

ifhen we were informed that we could not use student 
records to identify prospective respondents, a new 
recruitment strategy was designed. This strategy 
incorporated the school districts as *'midd lemen** ; 
essentially, school district personnel would conduct the 
recruitment mailing on behalf of the project. 
Unfortunately, this plan was flatly rejected by one district 
and not enthusiastically received by the other. Once more a 
recruitment strategy was proposed; this time it was accepted 
by both districts. 

The third recruitment strategy consisted of having the 
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project staff nake pres^sn tat Ions to the entice student body 
of the target junior and senior high schools during their 
asseablf sessions* These presentations took place during 
the lonths of February and Harch. In one school district 
the presentation uas woven into a lect<*re on Slack history 
and was held during Black History week. In the other school 
district a brief presentation about the project was sade, 
providing general inforacton without going into detail about 
the study. In both cases a short letter was ^ distributed to 
each student. This letter suniarized the project and 
invited student participation. As a result of these efforts 
four hundred Interested students were identified. 

As it turned out, one school district was dropped front 
consideratior because it was beset by a number of pcobleas: 

1 . Student strikes and walk-outs; 

2. Teacher's strike and walk-outs; 

3. Conflicts between parents and the school board* and 

between the school board and teacher? and 

4. The lost of accreditation by the state. 

Because of these «any probleis« it was decided not to 
Include the students fro« this district In the sanples of 
high school and junior high school students. Not including 
these students did not represent a great lost of subjects 
because these students would have been a alnor proportion of 
these sanples. f urtheraiore« the taeanlngf ulness of sone 
other data would have been questionable since the students 
would have effectively lost a half senester of school due to 



the pi:obleft:5 eniifierated above* 

Additional difficulties vece encountered in the 
interviewing of the senior and junior high school students 
as there vas an eitreaely high rate of refusals, of 
respondents vho could not be reached, or who, at the last 
linute, changed their sinds about participating in the 
project* Hovever, during this period it was possible to 
complete the high school saaple by including students fron 
another local school district* 

Although a great deal of effort was expended on getting 
sufficient numbers of junior high school students to 
patticipate and to have their parents consent and agree to 
be interviewed as well, this group and their parents were 
very suspicious and were extremely reluctant to be involved 
in this study* Conseguently , after completing only 13 
interviews it was decided to stop the interviewing with this 
group and to continue with the other sub-samples of this 
study, namely, the remainder of the college students and the 
adult professionals* 

Given the difficulty of the interview method with the 
junior high school sample, a new approach in collecting data 
from junior high school students was employed* Several 
middle schools in the city of St«i Louis were contacted about 
participation in the study* A total of six (6) classes 
representing two different schools were involved* Pour 
eighth grade classes and two seventh grade classes 
constitute the sample for this group* 
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Based on a pilot stud? done as a class project by a 
student in one of the classes of the principal Investigator 
at ilashlngton University, a quasleiper Inental study was 
designed for this group. A brief outline of this design Is 
discussed* All of the classes were randomly assigned as 
whole units to the esperlnental treatment groups. Pre-test 
and post-test leasures were administered to each of the 
classes. The pre-test Measures contained Infornatlon on a 
nuaber of control variables as well as the dependent 
variables of attitudes towards nathenatlcs, attitudes 
towards science, and career aspirations. The post-test 
aeasures contained Itens measur li^^g the three dependent 
variables. 

In addition to these Instrunents, the nath and science 
teachers of these students were asked to provide an 
evaluation of each student In each of these two disciplines. 
Generally the sessions took place In either the students* 
social studies or English classes. The control variables 
for this study were: grade level, age, parents* 
soclo-econoalc status, teachers* evaluation of students in 
aath and science, students* Interest in aath and science 
activities, and the student's sei. 

5J!Lfi:£IlilfiiiJ&5i Treatment s: The experimental treatments 
consisted of presentations, lectures and discussions, along 
with audio-visual materials and exhibits. The classes 
designated as experimental received Information on the 
following topics: 1) The African and Af r o- Amer lean heritage 
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in science and technplogy; 2) The role and lipact of science 
and technology in everfday life; 3) Career opportunities in 
science and technology; and ^) The educational preparation 
needed to participate in careers in science and technology, 
for the control group information was not protided about the 
historical and contewporary roles that Black Aieri<^ans have 
played in the fields of science and technology* instead, 
this group received infornation on the Civil Rights noveaent 
and the general socio-economic opportunities that it spawned 
for Black Aiericanst followed by a discussion of items 2, 3 
and U listed above for the eiperiiental group. 

The experimental group saw slides emphasizing the use 
of science and technology in Africa and heard a presentation 
on specific contributions that Black Americans have made to 
the advancement of science and technology in this country. 
In addition, these classes had a chance to peruse literature 
that showed the contributions of Black Americans in these 
areas, as well as information that explicitly had pictures 
and articles on contemporary careers in science and 
technology for Black Anrericans. On the other hand, the 
control group was exposed to an exhibition of articles and 
pictures showing Blacks in sc ien tif ic and technical 
positions. The essential difference between these two 
treatments is that there was no explicit discussion of Black 
contributions to science and technology with the control 
classes. 

Therefore, the experimental treatments were sisillar in 
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that both addressed the issue of science and technology In 
everydaf life and the types of ce^reers available .n these 
fields, as well as the educational preparation needed to 
becoie engaged in the»« In the exper inental group the 
classes were given specific inforitation about the roles, 
both historical and conteaporar f , that Black Americans and 
Africans have played in the development of science and 
technology* Both groups responded well to the presentations 
and discussioDs* 

This study had the purposes of ascertaining 1)the types 
of career aspirations the students have and the correlates 
of these aspirations (l*e* age, soc io-econoa ic status, sex, 
previous participation in math and science activities, etc*) 
2) the effects of providing inforaation on the cultural 
heritage of Black Americans in the areas of science and 
technology on the science and math attitudes and career 
aspirations of young Black students, and 3) the 
i nteirelationship aaong attitudes towards lath and science 
and career aspirations in this saaple of junior high school 
students* 

Some results fros this study are presented in the paper 
attached as an appendix to this report* 
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Inf orsatiofi was obtained froi the vacloas samples In 
baslcall 7 three vafs: For the adult- professional^ college^ 
and high school samples^ sel f-adainlstered, pa per-and- pencil 
instruments and a structured interview schedule were used* 
A quasi- experimental research model was employed with the 
junior high school sample* Eightteen junior high school 
students were administered the interview schedule and the 
self-administered instruments, but because of the difficulty 
in recruiting adequate numbers in this age group, this 
approach was a ban donned with this sample* 

Prior to the interview session all respondents were 
contacted by phone and mail by the project staff and given 
information about the project* Interviewers of the same 
race, bat not necessarily of the same sex, also called each 
respondent to arrange an interview appointment at a place 
convenient to the respondent* 

At the time of the interview the interviewer explained 
the respondent's rights and the nature of the interview, and 
the respondents were as)ced to read and sign a consent form 
that explained the purpose of the study (in a general way) , 
the potential benefits and risks, and the interviewee's 
r ights* These for^s were signed by both the respondent and 
thn interviewer* (for minors, parents completed and signed 
the consent foiims; parents and children were told of the 
safeguard and risks of the research*) 

Re o pun dents were then asked to complete the 
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self -^adiinistored scales, after which the interviewer 
adiinlstered the structured Interview schedule. Upon 
coaipletion of this schedule the interviewer terminated the 
session* 

Interviewers were instructed to cosplete an 
"Interviewer's Re«arks** form iaaediatelf after the interview 
and return it with the other laterials* This form 
ascertained the length of the interviews, the respondent's 
interest, cooperation, and understanding, and the presence 
of other persons during the session. 

Follow-up phone calls and/or sailings were lade to the 
adult sample several lonths after the interviews to obtain a 
piece of infornation that had been omitted from the 
interview schedule - the name, place, and racial composition 
of their undergraduate institutions. 

The time periods for the data collection for the 
samples are given below: 

Adult-Professional: Winter-Spring 1980-81* 
College Students: Late Spring, Fall 1980. 
High School Students: Spring, Summer 1980. 
Junior '*igh School Students: 

- Interview Method - Spring, 1980 

- Experimental Method - Winter, 1980-81. 

The interviewers employed in this study were part-time 
persons, many of whou had previous experience in interview 
work (either in a research setting or social work context), 
some had worked on previous research projects at the 
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Institute of Black Studies* Host were working professionals 
or graduate students* Soae were upper^level undergraduate 
students* 

The majority of the interviewers were trained in an 
ail-day session* Their training consisted of an overview of 
the research project^ a review of the role and 
responsibilities of the interviewer, as well as presentation 
of the procedures for contacting and interviewing 
respondents* This session also included review of and trial 
runs with all research instruments* Part of the training 
entailed showing thei how to present to the respondents or 
the parents of the respondents the Research Safeguard 
Statement, and, for the minor students in the sample, 
permission sheets from the students and their parents to 
participate in the study* 

Initially each interviewer was given the names and 
telephone numbers of five persons* In the event that 
prospective participants refused to participate or were 
impossible to locate (e*g* telephone disconnected) the 
interviewers were given new names and telephone numbers* 

If interviewers were unable to arrange meetings with 
any of the persons assi gned to them, or did not conduct 
satisfactory interviews they were terminated and their 
respondents were re-assigned to other interviewers* 

As new interviewers were hired, they were given 
individual instructions on how to handle the materials* 
They were asked to complete pilot interviews before being 
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hired* If their uock was sa tl sf actory, they were then 
assigned respondents to interview* 

With all the safeguards built in to prevent the forging 
of data, one interviewer after turning in good work, began 
to falsify interviews and turned then in* This p'^trson was 
discovered when the data were being verified and edited* 
After the discovery we checked all of the interviews that he 
had coapleted and turned in, which included al^ four 
saaples* and ascertained that fourteen of the interviews 
were forged* The person pronised to re-cor.duct the 
interviews but never did. 
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!• InstraaeQtat^,Qt^ 

The res&arch Instruments used In this study were 
either: 1) selected froii the literature and aodified, if 
necessary; 2) adapted froi previous related research; or 3) 
constructed de n^vcji* 

For each saaple the instruients were developed to 
reflect the uniqueness of that qroup while laintaining a 
conaon set of variables that would allow cross-group 
coaparisons. for exaaple, siailiar deaoqraphic, 

attitudinal, and aath-activi ty questions are asked of all 
respondents regardless of saaple. But iteas related to 
professional use of aatheaatics are inapplicable to all but 
the adult-professional saaple. Likewise, some questions 
asked of junior high school students are not appropriate for 
the other saaples. 

The self-adainistered scales measuring 1) racial 
awareness; 2) values, and 3) religiosity were adapted froa 
existing instruaents with ainor changes. 

Demographic and faaily background iteas in the 
structured interview schedule were patterned after questions 
used in a Black faaily research project by this investigator 
(Johnson, 1980). These iteas in turn were adapted from 
other research studies on Black faailies, or developed 
according to accepted psychometric procedures. Iteas 
measuring attitudes towards mathematics, asking about 
aath-re lated activities and the like, wer«: generally 

adapted froa previous studies (national and local) using 
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these Iteas. k nuMbei iteis had to he developed 

specifically for this study, and were constructed according 
to standard psfchoietric practice. 

following the developient of the Instrunents, two 
consultants with extensive backgrounds in nath education and 
research reviewed and consented upon thei. Following this 
review revisions were lade as necessary* and the Instrunents 
piloted on saall saaples of the sane types as th s targeted 
population. Soie changes resulted fron these pilot studies. 
In the course of the actual adnln Is tratlon of the 
InstrusentSy ainor revisions were aade (the deletion of a 
few repetitive iteiis) • 

As noted elsewhere* the nost extensive set of data was 
collected on the adult-p'of essiona 1 sanple. For purposes of 
data reduction and, analysis* several scales were created. 
Reliability data for these and other scales are reported 
below. 



Reliabill ty 
Coefficients 



1. Present Hath 
Activities 



Interview Schedule/ 
Ite«s U0-a7 



.835 



2. College Hath 
Activities 



Interview Schedule/ 
Iteas 87-95 



.851 



3. High School 

flath Activities 



Interview Schedule/ 
Iteas 1 20-1 28 



.850 



a. Junior High 
School Hath 
Activities 



Interview Schedule/ 
Iteas 151-159 



.872 



5. Perception of 
College Rath 



Interview Schedule/ 
Iteas 84a-8ac 



. 81 1 
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Teacher 

6. Perception of 
High school 
Hath Teacher 



Interview Schedule/ 
Iteas 1 1 9a-n 9c 



.781 



7. Perception of 
Junior High 
School nath 
Teacher 



Interview Schedule/ 
Itens 161a-161c 



.907 



8. 


Black CoBBU- 
nalisa 


Black Attitude Scale/ 
Iteas 2-10, 16, 17 


• 842 


9. 


Black Identity 


Black Attitude Scale/ 
Iteas 1 , 1 8-20 


.770 


10. 


Inter- 
raoialisB 


Black Attitude Scale/ 
Iteas 1 1-15 


.266 


11 . 


Social orien- 
tation 


Values Activity Survey, 
Part I/Iteas 1-10, 41-50 


.758 


1 2. 


Theoretical 
orientation 


Values Activity Survey, 
Part l/lteas li-zo, bi-oO 


.754 


1 3. 


Econoaic- 
Political 
Orientation 


Values Activity Survey, 
Part I/Iteas 31-40, 71-80 


.843 


14. 


Aest hetic 
Orientation 


Values Activity Survey, 
Part I/Iteas 21-30, 61-70 


.8 04 


15. 


Heligious 
Values 


Values Activities Scale, 
Part Il/Iteas 1-14 


.443 


1 6. 


Hath and 
Society 


Interview Schedule/ 
Iteas 49-52 


.564 


17. 


Hath Self- 
Assessaent 


Interview Schedule/ 
Iteas COc, 118, 150 


.876 
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A lajor task of this project was developing a coding 
Scheie for the large naaber of open-ended Itens contained In 
the Interview Instruaents. The responses to all of these 
Iteis were listed and categories developed to encoipass the 
responses* These categories vere revised several tlaes as 
problea responses arose, after editing the data, or after 
perforalng pjellalnary frequency counts. After auch work. 
It vas possible to standardize sone types of categories 
across iteas and, in soae cases, across saaples (e.g«, 
sports, hobbies, favorite and least favorite subjects). For 
a few Iteas coapletely satisfactory categories were 
difficult to obtain (for exaaple, responses to a question 
like: Hhy do you think aathenatlcs Is (aore, as, less) 
laportant chan (as) other subjects In everyday life?). 
Trying to code 35 to 50 different responses Into 6 or 7 
unique categories can prove to be quite challenging 

This process was repeated for each saaple. Likewise, a 
coaputer prograi for each saaple had to be written, using 
the Statistical Package for the social Sciences. In the raw 
data fora, several hundred variables were collected on each 
saaple. For exaaple, over seven hundred variables were in 
the adult professional data set. writing and debugging the 
prograas to perait data reduction and analysis required a 
great deal of tiae and effort. Again, this task had to be 
perforaed for each sample since there were variations in the 
research instruaents used with each. 
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Bditin? the data also denanded great effort glfen the 
large nuiber of variables for e?.ch saiiple. For the 
subsequent analyses to be valid, it was imperative to have 
*'cleaD*' data. Thus* the nonths spent cleaning up the data 
are justified* 

Bibliography. In developing the proposal for this 
project and in the course of carrying out tne project 
activities a number of references to Blacks in science* 
technology* and «atheiiatics were encountered. Since there 
is a dearth of such information readily available* these 
references were organized and compiled as a partial 
bibliography. 

Initial response to this work has been good. However* 
more recent works have appeared and some older works were 
not included* so an update would enhance the usefulness of 
this bibliography. 
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Conceptual and Operational Definitions; Hathenatics 
orientation entails the predisposition to master and utilize 
Matheaat leal concepts and skills in academic and 
professional settings. It is assuaed that aathenatlcal 
learning is manifested in the mastery and utilization of 
quantitative and computational sicills and notions. Given 
the scope of this study a more direct definition and measure 
of mathematical learning cannot be devised. 

Operat lonally« mathematical orientation was measured by 
several related variables. These are (1) attitude toward 
and interest in mathematics as a subject; (2) one's 
mathematical self-^concep t« i.e., how the respondent 
evaluates hlm/herself in terns of quantitative ability; (3) 
grades in math classes; (4) number of math courses taken; 
and (5) college Major in a nath-based or related discipline* 
Self--reported infcraatioa on junior high^ high school and 
college sath activity and perforaance was the sources of 
these data* 

Por purposes of analysis the empirical definition of 
lath orientation vill be limited to the selection of 
aath-related college majors or pL7>fessions« Wore 
specifically, those persons engaged in a current occupation 
iihich required courses in math (l*a* engi .leer ing , computer 
science) or majors that called for college-level math 
courses (e-tg* pre^medlcl ne) are considered to be 
•*math-or ien ted*** As to be expected, a strong association was 
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found between the college aajocs and the occupations of the 
respondents* Those persons in the quantitative group 
generally consisted of engineers, scientific and technical 
persons* doctors* and lath and science teachers. On the 
other hand, those persons in the non lath-oriented group 
included accountants, social service professionals, non-Rath 
or -science teachers, persons in the legal professions, 
psf chologlsts, counselors, and educational adsinistrators. 
There are so«e "ciossovers". These Include several persons 
with degrees in science areas now working in non-technical 
professions* For exaaple, there is one person with a PhD in 
chemistry who is now working as a college adainistra tor* 
(See Table 1 *) 

Respondents in both groups indicated that they used 
eatheaatical operations in perforaing their job 
responsibilities* However, the two groups did differ in the 
types of aatheaatical operations used* The non-quantitative 
group generally indicated the use of the basic operations 
(addition and subtraction) and statistical analysis* The 
quantitative group indicated that they used the aetric 
systea, algebra, geoaetry and advanced aatheaatical 
techniques in their work. As Table 2 shows there Is i great 
deal of congcuency between the occupations of the 
respondents and the classifications in which they were 
placed* 

^aaple £iijaia£JLSliSli£§ • The atiul t-professional saaple 
of 53 respondents was alaost evenly divided between aath- 
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and non •ath~or iented pecsons, 26 to 27 or U9«l% and 50.9%, 
cespdcti valy. Hales outnunbered feiales 33 to 20 {6U,2% vs. 
35.8K). Hacrled persons were the most numerous group 
(60.4X) , followed by single persons (22.6X)« the divorced 
(13.2%), and the separated (3*8i(). Host respondents 
reported having children (56*6%) • The average (mean) age of 
the saiple at the tine of the interview was 35.2 years. The 
non nath-orien ted group was on the average five years older 
than their gu^ntitative counterparts (aean ages: 37.6 and 
32.9 years; sd = 10.3 and 9.2, for the non «ath-or ien ted and 
aath-oriented groups, respectively) . 

They were as egually likely to live in the city of St. 
Louis as they were in the county, (a5c3X to 47. 2X), with 4 
persons (7.5X) living outside of the area or not reporting 
their residency. The vast majority were honeowners (73.6%). 
The median income category for this sample was $31,000- 
$35,999. Total family incomes ranged from $13,000 to over 
$50,000. 

Almost 60% of the respondents were born or raised in 
the St. Louis area. The others cane primarily from southern 
communities or other miiwestern states. The vast majority 
grew up in urban areas (81.1%), and the other respondents 
were ftom either small towns or rural areas (7.5% each). 
One person was from a suburban community and another did not 
report his or her area of upbrinq. flost reported growing up 
in predominately Black communities (31.1%), followed by 
racially mixed (9. 4%) and predominately white (3.8%) 

'} I 
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conBuaities. Three persons gave no response to this iten* 

Ziliil JSSSXSISSili* Generally, no significant differences 
euerged In the faallf background of the two groups* 
Hovever, It appears that the «a th- or lented group caae froa a 
slightly More favorable faally background. Several measures 
were used to assess faaily deaogr aphics: these included a 
question deteraining whether parents owned or rented their 
hoaes« father's occupation, father's education, aother's 
occupation, and aother's education. 

By these aeasures, the respondents fro9 both groups 
caae froa faailies that appeared to be Atypical of Black 
faailies in general, for the most part, their parents seened 
to be ■iddle-class In terns of honeownersh ip, 83% of the 
aath--oriented group reported that its faaily owned their own 
hoae coapared to 66.7% of the non-«a t h-or len ted groups. 
Overall, 42% of the respondents indicated that their fathers 
were in professional, technical, managerial, or 
administrative occupations, ('t8% for the math-oriented and 
36% for the non aath-or lented) . Likewise, the respondents 
reported a high level of college attendance for their 
fathers, with 48% of the math-oriented respondents 
indicating that their fathers went to college coapared to 
33% for the non-aath-oriented. Twenty-five percent of the 
respondents indicated that their fathers had attended 
professional or graduate school as well (22.7% for the 
aat h-or ien ted and 27.3% of the non aath-o rlen ted) • 
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Host of the respondents indicated that their wothers 
worked during their teenage years, 52% for the math-oriented 
and 77% for the non «ath-or len ted . As with the fathers, a 
large percentage of the mothers were enployed in 
professional, Managerial, or technical fields (43%). On the 
average, the aethers of the respondents had conpleted high 
school and lany of the respondents indicated that their 
■others had attended college (50%) • Alaost 6U% of the 
nath-oriented respondents indicated that their aothers had a 
college education coapared to 39% for the non aath- oriented 
groop. Approxiaately 17% of both groups indicated that 
their aothers attended graduate school* 

While these findings on faaily characteristics are not 
statistically significant, they do indicate that 
aath-orien ted respondents tend to coae froa aore favorable 
faaily backgrounds as iieasured by educational and 
occupational indicators than do non aath-oriented 
respondents. However, both groups have a significantly 
higher percentage of faailies of a iddle-class status than do 
the Black population in general for the period when these 
respondents were growing up* 

As for household coaposition, respondents in both 
groups lived, for the aost part, in two-parent faailies. As 
Table 3 indicates, two-thirds of the aath-oriented group 
grew up in two-parent households and 60% of the non 
aath-oriented group* A larger percentage of the non aath- 
oriented group had fathers absent froa their households as 
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they grew up. On the other hand, a larger percentage of the 
«ath~oriented qroap llTed with neither parent as they grew 
up* 

When ve exaaine the geographical background of the 
parents we find« as Table U indicates* that the respondents* 
parents case fron either urban or rural areas, followed by 
snail towns. Very few of the parents were fron suburban 
areas. 

According to the respondents, their parents generally 
held high educational aspirations for then* As Table 5 
shows, the parents of the math-oriented group vere more 
likely to ho(e that their children would acquire at least a 
collegiate education* 

The data in Table 6 indicate that parents of both 
groups assisted with the respondents* education* In the 
case of the fathers, when we control for father absence, ve 
see that just as many fathers contributed to the 
respondents* education as did their mothers* 

Hat h-- oriented respondents were more likely to have 
lived in tntorracial neighborhoods or have attended 
predoninately white schools then non »ath-or iented 
respondents* However, in both cases the majority of the 
respondents came from either predominately Black communities 
or attended predominately Black schools* Information on the 
racial composition of the respondents* neighborhoods and 
educational institutions is presented in Table 7. 

Ill£a:iQJi££i£iliAX A^tliiiiss: In eximining the kinds of 
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activities that the participants engaged In during their 
collegiate, high school, and junior high years, it becones 
evident that the vast ■ajority of the respondents were 
active in soie type of activity Involving hobbies, sports^ 
organizations, or volunteer uork, for the lost part, as the 
data in Table 8 show, there is little difference in the 
extent of participation* 

The extent of the tfork experience was quite siailar for 
both groups from junior high school to college, but the 
nature of it differed at the college level* The 
aath-oriented groups* jobs were more likely at this level to 
be related to their aajors and occupational plansc Table 9 
provides infornation on the extent of the work experience of 
the two groups during their acadeiic years* It also 
examines the relationships of suaier and college jobs to the 
majors and occupations of the respondents* 

Acade mic Fa ctor s; jSath CI a sses . Hath Achievement, 
Hath~l^ej,a^ed Afiiillilsss Hath Courses Takens On the average 
the math~or iented respondents took almost five math courses 
in high school compared to an average number of 3 1/3 
courses for the non math-oriented group; i*e., the 
math-oriented respondents as high school students took 
approximately 1 1/2 more math courses than their non 
math-oriented counterparts* As Table 10 shows the 
math-oriented respondents were also tiore likely to take 
upper-level math courses* However, as this same table shows 
the majority of both groups did not take these upper-level 
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courses (college or advanced algebra, internediate geometryy 
analytic geoaetry* calculus, probAbility and statistics, or 
elanentary functions) • 

ipproxiiately two-thirds of the iia th-or iented 
respondents took one or more advanced-level aath courses in 
high school compared to less than one-fourth of the non 
■ath-ocieated respondents (65% and 22%, respectively). Por 
the six non lat h-oriented respondents who indicated they had 
taken an advanced-level sath course there were no 
differences in terns of perforaance or nuaber of courses 
taken between then and the math-oriented respondents who had 
enrolled in advanced- level sath courses at the high school 
level* 

On the average, the respondents in both groups reported 
the sa«e level of aath achievement. The non math-oriented 
respondents generally reported grades the eguivalence of a B 
average in their math courses whereas the math-oriented 
respoftdents reported the equivalence of a B«- average in 
their high school math courses. 

Kt the junior high school level both groups reported 
that their average grades were In the B range (B and 8*, 
non math-oriented and math-oriented, respectively). There 
was a strong correlation between junior high school grades 
In mathematics and high school mathematics grades {r=:.65). 
Junior high school math grades also correlated positively 
with the number of high school m^th courses but not as 
strongl y (r = . 52) . 
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Coaj^sgs: School personnal« nanely high school and junior 
high school teachers and coanselors« were identified hj the 
lath-oriented group as being the most iaportant persons in 
helping thea to decid i what high school aath courses to 
take* Parents (aainly fathers) were cited as another source 
of advice. ^ 

Over half of the non-aath-oriented group (52%) did not 
respond to this question or identify anyone. Of those who 
did, lost identified high school and junior high school 
teachers and counselors. On the other hand ministers, 
relatives and friends were cited by the responcients as being 
the least Influential persons in their selection of high 
school Math courses. Tables 11 and 12 show these results. 

J5aiizSSl§lS5 i£llltiits: Respondents were asked to 
Identify the extent to which they participated in a number 
of Hdth-related activities: at the present tine (of the 
interview), in college, in high school, and in junior high 
school. The results of these analyses ace presented in 
Table 13. As these data indicate most of the respondents 
had a low level of participation In these specific 
activities. Generally, there were no slgnl*icant 
differences between the two groups. However, on some 
activities the aath-or iented group had a slightly higher 
level of Involvement. These included attending lath-related 
lectures, reading books on mathenat Ics, talking to friends 
about mathematics, and solving math puzzles. These 
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differences generally held across the college, high school 
and junior high school levels, but not at the adult 
professional level. while the respondents were supposed to 
respond in teres of extracurricular activities, it tay be 
that their responses reflected their activities in and 
around their Rath classes. 

A suniary leasure was created for the math activities 
at each level. A one-uaf analysis of variance was perfotned 
on each measure using group neibershlp as the independent 
variable. At the junior high and college levels, the F-test 
approached statistical significance at the .05 level (.0522 
and .0652, respectively) • On all but the present nath 
activity scale, the «ath-or ien ted group had higher mean 
scores indicating participation in more of the specific 
activities. 

SSllzAS^S^lSai ai Miil AMliiiSSJ The respondents were 
asked to coapare themselves in terns of abilities to solve 
math problems with their classmates at the graduate school, 
college, high school and junior high school levels. In each 
case a higher percentage of the math-oriented group 
indicated that they believe themselves to be more capable 
than their classmates. Table 1U presents these results. 

Likewise, when asked if their grades accurately 
reflected their math abilities a higher percentage of the 
math-oriented group responded in the affirmative. These 
results are presented in Table 15. These findings are 
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consistent tilth the reports on aath achleve«ent, where the 
aath-orlented group reported higher grades at the high 
school and junior high school levels, and higher rates of 
participation In aore advanced math courses. 

Attitudes Tita^ds Hath Classes and na^h Teachgrs: 
Respondents were asked to characterize their attitudes 
totfards their last «ath class at the junior high, high 
school and college levels froa a list of descriptive 
adjectives. At the college level the aath-or lented and the 
non aath-orlented respondents were very slallar In selecting 
the adjectives which aost characterized their experiences 
with their last college aath class. Host Identified It as 
Interesting, challenging or enjoyable. Hon aath-oi lented 
respondents were aore llicely to characterize their last aath 
class at the college level as frustrating than were 
aath-orlented respondents. These same results hold for the 
high school level as well. However, the aath-orlented 
respondents were aore lllcely to characterize their last high 
<>chool aath class as boring than were the non aath-orlented 
respondents. At the junior high school level the 
aath-orlented respondents were more likely to find their 
last aath class in junior high school to be interesting or 
challenging, aore so than the non aath-orlented respondents. 
On the other hand, the non aa t h~ociented respondents were 
aore likely to find this course to be frustrating. Both 
groups were equally likely to find the course to be boring 
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or intlMldatlng. These results are presented In Table 16« 

Respondents were asked the question ••Do you think a 
good «ath teacher is aore, as or less iiportant than (as) 
ability vhen it coses to solving aath probleis?** The 
Majority of the respondents in both groups felt that a good 
■ath teacher is aore iiportant than ability in aatheiatics 
learning* For the lath-orlented group 61.5% believed that 
the aath teacher is aore laportant. For the non aath 
oriented 50% felt this yay. Alaost 35% of the 
aath-oriented group thought the aath teacher uas as 
laportant as ability and 46% of the non aat h-or iented group 
thought this* In each group only one person believed that 
the aath teacher uas less important than ability in 
aatheaat ics* 

On iteas aeasuring the respondents* perceptions of 
their aath teachers and professors and of the attitudes of 
these persons tovard aath no essential differences between 
the two groups were revealed. At the junior high school 
level the aath-. ''iented group was aore likely, howevec « to 
find their teachers enthused about teaching aatheaatics. 

favorite a^d Least Favorite Subjects : When the favorite 
or least favorite acadeaic subjects of the respondents are 
exaained, clear differences eaerge between the two groups. 
At both the high school and junior high school levels, the 
aat h-or iented group generally indicated aath or natural or 
physical sciences courses (Including industrial arts) as 
their Bost favorite acadeaic subjects. They were less 
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likely to Indicate the social sciences, the hunanltles or 
arts as fatorlte courses. On the other hand, non 
lath'Orlented respondents were wore likely to Indicate that 
«ath and the natural and physical sciences were their least 
favorite subjects and aore likely to express a preference 
for the social sciences, humanities and arts. These data 
are presented In Tables 17 and 18. 

factor': and Per sons In ^luentlal In Selecting 

ggg^Pftti9Bg# gallfiflS J!flig£S lai iSllb Q2Ji£S^: Occupation: 
Hany respondents la each group had decided upon an 
occupation by their teen years (13-18 years of age). 
Houever, In both groups large numbers waited until they were 
19 or older to choose an occupation. Also, In both cases 
many people did not respond to this Item. (See Table 19.) 
Closer examination of the answers shows that some of the 
respondents had changed careers after leaving college and 
that the later age sometimes refers to the time when they 
selected their new occupation. 

For both groups, family and friends were the primary 
source of Information about the occupation. Recruiting 
efforts (career days, counseling, college recruiters, etc.) 
also played a dominant role for math-oriented respondents in 
their learning of their chosen occupation,. The media and 
published literature also played a role for both groups. 
Uhen the various educational sources (high school and 
college classes and teachers) are combined they represent a 
major effect as well. Data for this analysis are presented 
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in Table 20. 

The two groups shoved larked differences In their 
prliarr reasons for choosing their chosen occupation, as 
Table 21 suggests. People in the math-oriented group often 
cited the challenge, the appeal, or the coapatibility of 
the occupation with their Interest or aspirations as their 
prlRary reason. The priaary reasons choosen by the non 
«ath~oriented group had to do with the coiiunity or human 
aspect or focus of the occupation they 'chose. The 
respondents* previous educational or work experience also 
contributed to their selecting an occupation* For the 
math-oriented group another primary reason was the benefit 
of the occupation (material and prestige) • 

In response to the guestion "Did you know somebody in 
this field?* most of the respondents in both groups 
indicated that they did. They geneirally listed friends, 
relatives, co-workers, employers, and teachers as the people 
whom they knew in this occupation. (See Table 22.) 

The respondents were asked to identify the most 
important person influencing their occupational choice, h 
family member or relative was the most frequently cited 
individual by the math-oriented group followed by school 
personnel (college and high school teachers). »on 
math-oriented respondents cited school personnel (again high 
school teachers) most frequently, followed by family 
members, relatives, and fiiends and peers. (See Table 23.) 
for the math-urien ted group the father was one of the 
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leading persons instruaenta 1 in the occupational choice of 
the respondent* High school teachers and college professors 
were other iaportant persons. These respondents also cited 
theaselves, or other persons such as their spouses, 
girlfriends or boyfriends* For the non aath-oriented 
persons college professors, aothers and peers vere often 
named as the lost influential persons* 

As for the least important, persons influencing their 
choices the respondents generally cited faaily iie«bers, 
relatives, and school personnel. (See Table 2U*) for both 
groups neighbors, grandparents, and Ministers were cited as 
the persons having the least influence on occupational 
choice* for ■ath" oriented people, high school and college 
counselors were generally listed as persons who were not 
very influential in their choice of an occupation. 

College Hajor and Hath Courses: Several factors related 
to selecting a college aajor were explored. The reason 
cited most freguently by rest, ndents in both groups was 
professional aspirations. That is, their college aajor was 
cospatible with their professional goals. Another 
freguently cited reason for the aath-oriented respondent was 
the challenging or appealing aspect of the subject matter 
itself. Interestingly, almost one-fourth of the non 
nath-or iented respondents indicated that they did not have a 
specific reason for selecting their college aajor* 

For both groups, school personnel were most frequently 
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cited as being Influential in choosinci the college aajor 
followed bf faaily aeMbecs and relatives. The «at h<-orlented 
respondents identified theiselves* their high school 
teachers and their fathers as the aost significant figurtis 
in selecting their college lajors. For the non 
nath'or iented persons, college professors and nothers yere 
significant individaals* On the other hand, high school and 
college counselors played alaost no role in the process of 
college aajor selection. This is particularly true for the 
lath-ociented group. The least important person for these 
respondents were identified as nelghbbors, grandparents and 
college counselors. 

In terns of selecting college aath courses, the 
aath-or iented respondents Identified college counselors, 
college professors and parents as the aost iaportant 
persons. The non aath-or tented persons also identified 
college counselors, college or high- school teachers, and 
parents. As a rule, they generally identified neighbors as 
the least iaportant persons in assisting thea with this 
choice. Tables 24 through 27 present the results of these 
analyses. 

tad iSSilii: Several questions were posed to the 
respondents soliciting their opinion of the relative 
iaportance of aatheaatics in aodern-day life. One question 
asked the respondents their opinion of the Iaportance of 
aatheaatics coapared to other subjects in everyday life. 
Generally, both groups felt that math was as Iaportant as 



43 

other subjects* A larger percentage of the aath-oriented 
respondents felt that aath was more inportant than other 
subjects* when asked about the laportance of a good 
background in natheaatlcs for getting a well-paflng job, the 
two groups differed significantly In their assessment. For 
the «ath-orlented group, a vast iiajorlty (12% felt that a 
good aath background was very iiportant while 28X felt that 
It was soaewhat important. On the other hand, USX of the 
non math-oriented group felt that it was somewhat important 
while 41X felt that it was very important* Three persons 
asong the non math-oriented group felt that a good math 
background was unlaportant in getting a good-paying job* In 
response to the item which asked about the relationship 
between ea^xoyment in a profession or occupation beneficial 
to the Black community and the Importance of a good math 
backgrouisd no difference wais fownd between the two groups* 
Furthermore, the majority of people in the two groups did 
not see math as being any more important than other subjects 
for the advancement of society. The results of these 
analyses are found in Table 28. 

An additive summary scale was created consisting of 
responses indicating a great deal of Importance for aath in 
social settings (the Hath and Society ccale) • A one-way 
analysis of variance was perforaed using this scale as the 
criterion variable* This analysis showed no difference 
between the two groups on this seasuce of the societal 
usefulness of mathematics. 



gg£ 59311 &&i l§l£halogi£^ llXili^lSS: A number o£ 
variables leasurlnq the attitudes of the respondents toward 
nathenatics have been discussed. In addition to these 
variables, measures of value orientation, church attendance, 
religiosity and racial awareness were adaiinistered to the 
respondents. 

The «ajority of the respondents in both groups 
indicated that they attended church at the tine of the 
interview as well as during their college, high school and 
junior high school days. For the aost part they were 
frequent church attenders. Table 29 presents these data. 
Also, on a Measure of religious values, no differences was 
found. These findings would suggest that religion is 
equally important for both groups and have been throughout 
most of their lives. 

To measure the value orientations of the respondents a 
test of value activities developed by Shorr in 1953 
(reported in Robinson and Shaver, 1973, pp. 508-513) was 
used. According to Robinson and Shaver (1973): **This scale 
assesses the intensity with which individuals hold four 
kinds of values: theoretical, social, aesthetic, 
economic-political.** for the theoretical scale a high score 
Indicates that the individual prefers and consid^ers most 
worthwhile those activities which involve a problem-solving 
attitude and is related to investigation, research and 
scientific curiosity. A high score on the 

economic-political scale Indicates that an individual 
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prefers the accuaulation of noney and the securing of 
executive power. The aesthetic scale is a aeasure of a 
person's preference for activities which involve art, ausic, 
dance and literature* The social scale neasures an 
individual's preference for those activities which involve 
service and help to people and* which exhibit a definite 
desire to respond and be with people socially (Robinson and 
Shaver, pp. 510-511) • 

The racial awareness leasure consiiaod of three 
subscales: Black coaiunalisn. Black identity and interracial 
coaeitaent. Black coaaunalisa is a aeasure of the extent to 
which a person adheres to racial solidarity. Black identity 
is a aeasure of one's racial self-esteea, and interracial 
coaaitaent is a aeasure of one's preference for interracial 
relations. 

for aost of these scales no significant differences 
eaerged between the two groups. It nay be that the two 
groups did not differ significantly on the theoretical 
scale, even though it is Purported to be a measure of 
scientific curiosity (aaong other things), because of their 
high level of intellectual accoapl ishnen t and professional 
interest. 

The two groups did differ significantly on the 
econoaic-poli tlcal scale and the social scale. As a flatter 
of fact, both groups had mean scores on the social scale 
which were higher than their «ean scores on all the other 
scales, suggesting a strong social orientation for both 
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qroups* On both of these scales the non Rath- oriented 
group had higher average scores than the aath-or iented 
respondents, indicating that they had stronger preferences 
for these kinds of activities (economic* political* social). 
(See Table 30.) 

On the three measures of racial awareness a significant 
difference was observed between the two groups only on the 
Black conaunallsn scale, in favor of the non sath-or iented 
group. This higher «ean score would suggest that this group 
adhered to the concept of Intraracial solidarity lore 
strongly than those with oath backgrounds. However, the 
scores on the Black coaiunallsn scale and the Black identity 
scale indicate that respondents of both groups had strong 
attachments to both of these notions. And in both groups 
co«ait«ent to interracial relations was Roderate. (These 
were five point scales with 5 showing the strongest 
coBsi tment. ) These results are presented in Table 30. 



U7 

High school «atheiiatics coucsework is seen bf nany as 
the key Ingredient to a successful career in science, 
engineering, technology, or soae other sath-related 
occapatlon, even though It could be argued that antecedent 
variables such as attitudes towards and prior experience 
with aatheaatlcs and science lay be iaportant factors as 
well. 

To deteralne the variables that account for the 
variation in high school aath coursework, a series of 
regression aodels were developed. Pour groups of variables 
were used in the different sodels. These are: faaily 
background variables (father and wother education; faaily 
influence In selecting high school nath courses) ; school 
variables (aath achleveaent in high school, school personnel 
influence In selecting high school aath courses, junior high 
school aath perforaance) ; personal variables (aath 
laportance and the various values subscales) ; and a aeasure 
of coaaunlty effect (Influence of non-faally and school 
persons in selecting high school aath courses). 

Given the exploratory nature of this work, these 
analyses have the purpose of deteraining the relative 
strength of these various types of variables, singularly and 
in coablnatlon. In explaining the variance in the nuaber of 
aath courses taken in high school by the respondents. since 
there is a relationship between the nuaber and level of aath 
courses enrolled in by the respondents. It Is safe to assuae 
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that these analyses shed sone light on the process of 
engaging in sat h-orlented professions* 

A regression nodel was developed that regressed the 
nuiber of high school courses on a set of trarlables from the 
four groups ; naael 

typical junior high school math grade 

- grade point average in high school lath courses 

- scores on the social and aath importance scales 
* mother's and father's education 

- school influence in choosing math courses 

- family influence in choosing math courses 

- community influence in choos ing math courses 

This model vas ran for the entire sample, and for the two 
groups individually* 

Similiarly, models examining the relative effects of 
family variables vere ran for the entire sample and for each 
of the two groups* The same type of analysis tias performed 
using personal/psychological variables, and school/academic 
variables* The results of these regression analyses are 
presented below* 

The ^full model with variables from the four groups in 
the eguation accounted for almost half of the variance in 
the criterion variable, number of high school math courses, 
(Hultiple R= •S?, R-square^ .US) for the entire sample. Por 
the math-oriented group, this combination of variables 
accounted for U2% of the variance (Multiple R= .SS, 
R-square=*a2) * tflth the non ma t h--or len ted group, this 
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•odel accounted foe 56% of the variance (Multiple R= 
• 75« R-squace^ .SS) • 

In the lodel for the entire saaple, the primary 
variables, as deterained by th*^ standardized regression 
coefficients, were school-related: (1) influence of school 
personnel (i.e., high school and junior high school teachers 
and counselors) and (2) typical junior high school grades. 
Together thej shared 36% of the variance with the criterion 
variable (Multiple R= .604, R-square= .365). These results 
indicate that the other seven variables shared less than 9% 
of the variance with the nunber of high school lath courses 
taken by the respondents. For the entire saiple, the sizes 
of the betas of the variables in this model are presented in 
Table 31 . 

(ihen the aa th-orien ted respondents are examined the 
principal variables that emerge from this regression model 
ares mother's education, high school math achievement (i.e. 
grade po^nt average), and school personnel influence. 
(Stepwise regression analysis includes only the first two 
variables.) These three variables account for 3U% of the 
shared variance with the criterion variable. 

The regression analysis for the non ®ath-or iented 
respondents yielded father's education, school personnel, 
high school math grade point average, and junior high school 
math grades as the primary variables associated with number 
of high school math courses. Combined, these four variables 
share over 53% of the variation. (A stepwise regression 
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onlf retained janlor high school nath grades as a 
significant variable*) Table 31 contains the infornation on 
the relative contributions of the different variables in 
teras of standardized regression coefficients* 

The regression aodels eaploying other subsets and 
conbination of variables (i*e«« personal and psychological 
variables, and aath activities and perceptions of junior and 
senior high school teachers) did not yield significant 
results* Only the Measure of religiosity showed soae 
explanatory power with respect to the dependent variable* 

These various findings suggest that school and 
acadeAic-related variables (i*e. present and prior aath 
achieveaenty school personnel) and family variables 
(parental education) are effects having an iapact on the 
nath course selection of the respondents* albeit in 
different ways for the different type of respondent. 

while personal or psychological variables such as 
values or perceptions of nath teachers* and variables 
ralated to extracurricular lath activities do not appear to 
influence high school aath course selection* they can not be 
totally ruled out* This is because with bivariate analysis 
involving aath orientation some of these variables eaerged 
significant* and because on aany of these variables there 
was not a great deal of variation (i.e.^ these particular 
respondents were quite siiiliar with respect to soae of 
these variables) • It nay be that these two groups of 
persons nee-l to be contrasted with people in other* less 
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professional occupations, and from different social 
backgrounds, sore typicil of the Black experience. 

If tine and resources had permitted, similiar detailed 
regression and bi var iate analyses could have been performed 
on the other samples and these analyses vould suggest hotf 
well these findings hold cross-sectionall y, giving some idea 
of the process of Black professional development as it 
relates to math-based occupations. 

Prom the available evidence it can be surmised that the 
selection of high school math courses is a function of 
student aspirations and interest, as veil as previous and 
current success ifith mathematics, and family and school 
variables* Occupational aspirations, in turn, are a 
function of parental and familial characteristics (e*g«^ 
aspirations for children, socioeconomic status), school 
personnel influrnce, and specific recruitment efforts* 

A high degree of participation In high school math 
courses seems to be directly associated with majoring in 
scientific and technical disciplines In college and In 
en taring mat h-~ related occupat Ions. As the data presented 
above Illustrate, family ani school variables extend to the 
college major and occupational choice levels. 
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This section dravs conclusions from the analfses and 
results presented above* Also, It incorporates, uh .^re 
appropriate, findings from the other samples included in the 
larger study, in particular those from the high school and 
junior high school samples. Thi^ approach allovs 
comparisons across age groups representing different stages 
of the process of professional development* As noted 
before, time nor resources permitted a more detailed 
analysis of the college sample data* Also, multivariate 
analysis of the high school and junior high school samples 
would be desirable* It is anticipated, however, that these 
analyses will be conducted at a later time when resource, 
time, and circumstances permit them* 

In view of these limitations, some tentative 
conclusions can be drawn about the psychosocial factors 
influencing the participation of Black Americans in 
mathematics courses and related occupations* This study 
examined family, personal and psychological, social, and 
school Influences on the math course and occupational 
choices of the respondents* Findings relative to these 
factors are reviewed below* Recommendations are also made 
following these discussions* 

Results from the samples in this study and from other 
studies suggest that certain family characteristics are 
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associated with a quantitative orientation, i.e. a tendency 
to be involved with aath courses and aath-related 
professions. The socioecononic status of a family seens to 
be a kef factor. The higher the faiilf incoae and parental 
education, the aore likely the respondent to have a 
quantitative orientation. These results hold consistently 
for the high school, college, and adult sanples. With the 
junior high school students no relationship is found between 
parental occupation and career interests of students. This 
lack of relationship nay be due to the lack of variation in 
the parental occupation variable. (Host students were from 
low-incone or lower aiddle-incoaie hones, with parents 
enployed in the lower occupational categories or 
uneaployed) • Generally, these students' aspirations did not 
Include scientific, technical or nedlcal careers; less than 
15% identified these professions as their career choice. 
Host opted for low-paying or low-prestige occupations, 
"glaaour* professions (e.g., sports, entertainaent) , or had 
no firn career choices in aind. These findings suggest the 
influence of environaental factors on these students* career 
outlooks, or the lack of such. That is, aedia, peer, and 
faally factors sees to help shape attitudes toward career 
options aaong this group of students. 

Parental aspirations for their offsprings appears to be 
related to aath orientation. In both the adult and high 
school sanples, the siath-or lented respondents reported 
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higher levels of parental expectations and assistance in 
career choices and lath course selections then did the 
non-quantitative respondents. Hovevert with both groups in 
the two samples, parental assistance and expectations were 
high, a finding consistent with other research in this area* 
It should be kept in aind that these two samples are not 
very representative of the general Black population because 
of their relatively higher level of family affluence, l«e«, 
a higher percentage of persons from middle- income families. 

At a time when considerable attention is again being 
focused on the household composition of Black families, 
family structure looms as a variable of interest* In the 
three older samples most of the respondents reported coming 
from littact households* However, specific comparisons by 
orientation are available only for the adult sample at this 
time* In this case, math-oriented respondents held a slight 
edge in growing up in two-parent households (66*7% vs* 
59*3%), but the difference is not statistically significant* 
It is difficult to conclude or even to suggest that family 
structure is an important variable in its own right since it 
is well established that family structure varies with 
socioeconomic statur* Further study with a more 
heterogeneous and representative sample would shed more 
light on the question of the influence of family strucutre 
on the math orientation of Black Americans* Such a study 
would be warranted given the alarming rate at which many 
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Black children find theaselves in single-parent hoies* 

rurtheraoce, given the evidence of parental influence* 
especially paternal influence, in the decision naking and 
selection processes concerning sathe«atics« such a study 
would be especially desirable. A aore in-depth analysis of 
the data collected in this study could provide soae 
inforaation, perhaps in the fora of testable hypotheses, but 
a larger, aore focused investigation would still be required 
to exaaine this possible relation. At the very least, it 
can be stated that the father or father-substitute 
consistently played an Influential role in the acadeaic and 
professional lives of the respondents. The effect of father 
absence on the variables of interest is not known at this 
t iae. 

In sunaing up the family role in matheaatics course 
selection and career choice, it is clear that at iaportant 
stages in the process faaily variables play a part. In soae 
instances, faaily aeabers are cited as an iaportant or the 
most iaportant influence (e.g. knowledge of occupation, 
occupational choice, choice of college aajor, high school 
math courses selection) . 

This faaillal role, however, can not be easily 
isolated. It aay influence the other types of variables, 
such as personal notivation, attitudes toward and 
experiences with aath and science, selection of schools and 
neighborhoods, which also have soae relationship to aath 
orientation. A larger sataple would be needed to tease out 
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these kinds of relationsh ips« eveo though preliainary aodels 
coald be developed »ith the data at hand. 

Another aspect of the faailial role is that not all 
relatives are eqaally liportant. Despite the fact that 
Blade fanily life is characterized by a hiqh degree of 
extended f anilialisa, grandparents and other relatives 
individaallf are not najor influencing agents in the natter 
of aath orientation* As a natter of fact they vere 
frequently cited as being uninportant persons in terns of 
the processes involving the choice of nath courses, college 
najors« and occupations. Parental influence appears to be 
greater than that of other fanily nenbers. 

Personal and Psychological Variables 

Sone of these variables sone to be nore inportant than 
others as distinguishing factors. For exanple, a helping 
orientation characterizes the adult sanple as a whole, but 
is nore pronounced anong the non nath-or tented persons. 
Anong the high-school respondents, the non-quantitative 
students were nore attracted to professions that entailed 
this dinension. This finding is consistent with other 
studies and a theoretical foraulation which posits a 
connunal istic frane of reference for Black Aiericans 
enanating froa their African heritage. Measures relating to 
the concepts of "people orientation" and '•Black connunal isn" 
showed significant differences between the two groups at the 
adult level, as did a aeasure of pol it Ical-econo® Ic 
Interests. Ag^iln, It would be Interesting to see If these 
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relations hold attong the other samples* 

On the other hand, measures of religiosity, theoretical 
and aes thetic values , societal importance of mat h , and 
attitude towards math teachers did not yield statistically 
significant differences in the adult sample# In the high 
school sample, on specific items measuring the societal 
usefulness of mathematics differences were found between the 
two groups. With the junior high school students they 
generally felt that math was an important subject for many 
areas of life. 

while non-guantitat ive a^ult respondents showed a 
greater feel for social and people issues, the guantitative 
group was more inclined co be attracted to scientific, 
technical, and mathematical subject matter because of its 
intrinsic appeal, challenge, or structure* They were also 
more likely to dislike courses in the humanities and social 
sciences • 

While it is possible to identify these subjective or 
personal differences among people of different math 
orientations the data do not suggest why they eiist* This 
area is an excellent candidate for furthec investigation. h 
host of research guestions can be posited around these 
findings. Are these differences linked to basic personality 
differences, environmental Influences, childhood 

experiences, etc.? Current research in Black child 
development may offer so«e insights 1 4to this issue^ 
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In general, apart fro* the aat henat ical orientation of 
the adult respondents, sose personal or attltudinal 
variables show significant and substantial relationship to 
math achleveaent and aath course taking. (See Table 32.) 
These findings indicate that personal or psychological 
variables need to be taken into account for research, 
policy, and prograe development purposes. 

overall, most of the variables In this category do not 
seen to have a major Impact on the math orientation of the 
respondents. However, one should not be too hasty to draw 
the conclusion that these types of influences are not 
important. As the data from the junior high school sample 
suggert and as reported by the adult respondents, outside 
influences can affect, for example, perceptions and choices 
of career possibilities. It can only be concluded that In 
this particular study the variables measuring the social 
environment do not seem to be significant factors. If other 
variables had been included in the study the results say 
have been different. 

Nonetheless, some variables did appear to be worthy of 
note, flath-or ien ted adult respondents had a slightly higher 
degree of interracial experience in terms of neighborhoods 
and schools, but almost 71% of them grew up In Black 
coBBunltles, and the majority attended predominately Black 
high schools and junior high schools. This greater degree 
of Involvement in preiosl nately white schools say have 
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exposed sone lat h-ocien ted respondents to lore «ath and 
science curricula and school personnel thus enabling the* to 
develop conpeteocles and/or a preferenca for these subjects* 
Again, this speculation can serve as & testable hypothesis 
in a future study or be studied by analysis of data fro» the 
current research. 

Extracurricular activities and work experiences did not 
differ for the tuo groups of adult respondents. (The only 
exception is in the type of college suiaer jobs.) 
"Influential others'* froi the comaunity (neighbors, friends, 
aiiiisters, etc.) did not substantively impact the process of 
selecting aath courses, college najors* or occupations. 

Church attendance was high for most of the adult 
respondents during each level of their schooling, and 
religion appeared to be an important aspect of their lives. 
Interestingly, when the number of high school math courses 
was regressed on a set of personal/ psychological variables, 
the measure of religiosity emerged as the most important 
variable for the entire adult sample and for the 
math-oriented respondents only. However, only a small 
amount of variance in the criterion variable was accounted 
for by these equations. Further, It is difficult to provide 
a substantive interpretation to these results. Particularly 
since this measure is of present religious values. 
Nonetheless, given the fact that this measure of religiosity 
correlates significantly with a number math-relatei 
variables (weighted high school aath grade point average. 



60 

nuKber of high school aiath co rse, present nath-related 
activities, and influence of school personnel in selecting 
nath courses), it seens worthwhile to note this variable as 
one for further theoretical or eipircal consideration. 

Within the context of the educational systeii, clear 
differences eierged between quantitative and 

non-quantitative respondents* First, in the case of the 
adult sanple^; math-oriented persons were sore likely to have 
enrolled in higher level aath courses* With the high school 
students, those students who had taken three or sore years 
of col lege preparatory math were by def ini tion 
wath^-oriented, and they indicated a stronger liklihood of 
pursuing four-year college programs, and a professional 
occupation* 

Second, adult math-oriented persons reported slightly 
higher grade point averages at both the high school and 
junior high school levels* when grades are weighted in 
favor of level of difficulty of the aath courses, 
significant differences are found between the two adult 
groups, the math-oriented respondents having higher weighted 
math CPAs* These data are not available for the high school 
sample, and were not analyzed for the college group* 

Third, as reported above, math-oriented respondents 
generally preferred math and sciences courses in high 
school, and dislike the humanities and the social sciences* 
Conversely, non-quant Itatlve persons were more likely to 
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pceCer httmanit^ and social science courses and to indicate 
aath and sciences courses as their least favorite ones. 
These differences vere observed across the two samples for 
vhlch the data have been analyzed. 

Within both sa«ples math-oriented persons were aore 
likely to report a higher level of extracurricular «ath 
activity. However, it is not clear that this is independent 
of aath class assiqnaents and activities. 

A fifth area of Interest is the attitude toward sath 
teachers. The data froa the three saiples (adult, high 
school, and junior high school) show that aost persons, 
irrespective of their aath orientation, reported positive or 
favorable feelings about their aath teachers. 

The influence of educational professionals, including 
junior high school, high school, and college teachers and 
counselors is an iaportant and interesting area of study. 
Findings froa this study reveal that school personnfc*l play 
aixed role in the aath coursework and career selection 
processes for the high school and adult saaples. 

Adult respondents Identified teachers as influential 
persons at different stages in these selection process (e.g. 
awareness of occupation occupational and college major 
choice, advice on selecting matah courses) • Whereas 
counselors, particularly at the high school and college 
level, were not reported to be very helpful. Junior high 
and senior high school teachers and counselors wera 
Identified as being Influential In selecting hlqh school 
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math courses* As a latter of fact^ regression analysis 
shows their influence to be one of the najoc variables 
related to the nufliber of high school math courses taken. 

With the high school students# school personnel often 
ranked behind parents as Influential persons in the decision 
making processes. And high school counselors vere deemed 
more important than high school teachers at this level in 
most of the decisions. Houever^ since most of the students 
viere from the same high school, it is nc> clear if these 
ranking are a function of this particular school and its 
staff, or if they vould hold with students from other 
schools (or even at the same school, but with different 
samples, and at different time periods) . 

It does becoae clear from these findings that school 
personnel do play a role in the process of selecting math 
courses and math-related occupations. It appears that 
teachtrxTG and professors have a more active role than 
counselors, which suggests that the counseling function 
needs to be examined as it relates to Black students and 
their participation In math and the relationship between 
science couses and careers. 

While family and school variables consistently loom 
large in the selection and decision processes of 
respondents, social and psychological variables also appear 
to have influence on the process. The interaction among 
these different variables, and the exact manner in which 
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they Inflaence the choices of Black liierlcans relative to 
aathe«atlcs are not clear at this point, but clues are 
offered by the e lis ting bod y of data, and further anal ys Is 
using other statistical techniques (e«g# regression and path 
analysis) should be fruitful in suggesting the nature of 
these interrelationships* 

The findings presented in this report underscore the 
Ifliportance of persons and events early in the decision 
making process relative to selecting math courses and making 
career choices* Hany of the efforts to redress the 
underrepresentation of Blacks and other groups in scientific 
and technical occupations have concentrated on the 
collegiate level* Solid evidence is presented indicating a 
niUiber of factors of importance in this matter: family, 
schools, and individual attributes* And these come into 
play veil before students enter collage* 

From the findings in this study it is possible to 
indicate areas in which additional effort is required to 
overcome the larger problem of Black underrepresentation* 
These areas include: Black family and community life; school 
and curr icular issues ; and persona 1 factors. 

Black parents play important roles in their children's 
futures* Hore attention and effort could be directed toward 
them by educational institutions and community organizations 
with the purpose of improving their ability to advise their 
children of career opportunities, and helping parents 
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understand the educational prerequisites and pathways 
necessary to attain thes. 

Rore research Is needed to understand the role of Black 
parents In fostering their children's Interest In aath and 
science at the earliest stages of the process of 
occupational and educational decision making. One aspect of 
this investigation aay focus on child rearing practices as 
they pertain to stl»ulatlng characteristics conducive to 
scientific interests. This recoanendat ion is made In light 
of the following facts: intrinsic factors such as 
self-initiative, a liking for Mathematics and science 
subjects emerged as differentiating variables; and faaily 
variables appear to be important In this process. Some 
research on Black chlldrearlng suggests that Black children 
are socialized and handled In such a way that this 
socialization may contribute to tiieir people orientation, 
but not to the exploration of their environment. 

Black families are also important in shapinq the 
various attitudes of their children, especially those that 
were found to be related to certain math variables, namely, 
religion, intellectual curiosity (theoretical scale), and 
self-esteem. 

Another area of alack family life that deserves more 
attention Is the apparent lack of Influence of relatives 
other than parents, given the high degree of extended 
famllialism and family Interaction among Black families 
noted by various scholars of Black family life. nor>^ 
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research could be conducted to deter.^ine If other relatives 
are not involved in these processes biicause of lack of 
inforaation, lack of involvesient in certain spheres of the 
chlld^s life, geographical distance, or because their 
influence is transmitted indirectly through the parents* 
Given the fairly high degree of contact between relatives, 
these persons could be targeted to be sources of positive 
influences on the aath and science orientation of young 
Blacks* 

The Black coamunit y by way of its or gani nations and 
institutions could be engaged in the effort to increase the 
nuaber of Blacks in scientific and technical professions* 
The idea of coanunity organizations serving as sources of 
inforaation and training for Black parents to learn of 
opportunities for their children was mentioned above. Black 
scientific and technical organizations and civil rights and 
social welfare groups could demonstrate to Black parents and 
students the social relevancy of scientific and technical 
issues* They could point out the scientific and technical 
aspects of traditional social cc^cerns of Black Americans 
(housing^ employment, education, et .) « 

The Black laedia (loe. newspapers, radio and television 
stations and programs that are owned or operated by or 
oriented toward Blacks) could play a major role In 
oresentlng the Black scientific Images: profiling current 
Black scientists, engineers, medical personnel and others 
and their responsibilities and duties; disseminating 
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infornatlon on the Black heritage in science and technoloqf, 
on Black pioneers and contributors; generating more public 
discussion on the inpact of science and technology on the 
lives of Afro-Aner leans (and Africans*) • 

Interested groups could sponsor acti'vities that 
encourage aath and science activity and achieveaent anong 
Black youth in out-^of-school settings. For esaaiple, 
fraternal organizations could sponsor software developaent 
in Africana Studies, encouraging Black youths to use conpute 
technology to explore their cultural heritage. Cotmunity 
science fairs are other activities that could expose Black 
youths to science and technology and encourage their 
a pprecia tion and part icipation • 

Uhile teachers as a group are important influences, the 
results from the junior high school data suggest that they 
could be more involved in the process of career awareness 
and choices. It is not clear if teachers are aware of their 
potential to make positive contributions to their students' 
decision making process In this area. This could be 
explored In research with teachers. Also, the ways In which 
teacher Influences affect the decision making process for 
Black stu dents could be Investigated. 

Counselors do not seem to be fulfilling their functions 
of advising students and making them aware of the career 
opportunities available to them, and the educational 
regulrements needed to attain them* In many school systems. 
Counselors complain of being burden with many other duties 
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and responsibilities vhich prevent then ttom devoting the 
tl«e and effort to the consultation role* To the extent 
that this happens, then students suffer in terms of lost 
opportunities* 

On the other hand, career day programs, recruiting 
efforts aimed at Black students, and similiar activities are 
Important sources of information about career opportunities 
in math and science, and could be used by schoqls, colleges, 
and community organization to broaden the awareness and 
interests among these students. School-college-^community 
collaboration could give rise to programs and activities 
that make information available to Black youths at an early 
age and in a direct manner (targeted at their parents, 
relatives, churches, youth groups, etc#, as well as at 
t hem) • 

School curricula could be examined to determine how 
they influence Black students* attitudes toward math and 
science* Do teaching methods and practices, books and other 
instructional materials enhance or decract from the 
students* interest in the subject matter? Are alternative 
instructional technologies (such as computers, television, 
audio- visual egulpment) useful in increasing these students* 
interest and achievement in these subjects? Do these 
different aspects of the curriculum differentially affect 
Black students of different backgrounds and with different 
attributes? Would the incorporation of materials on the 
Black contribution to dilferent scientific and technical 
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fields enhance learning among Slack students? Would courses 
on the relevancy of scientific and technical issues 
affecting Black comsunitles increase student awareness ot^ 
interest^ and accomplishient in math and science? Do Blade 
students exhibit different learning styles not accoaiodated 
by traditional curricula and teaching nethods? These and 
«any other questions pertaining to school curricula and 
Black students resaln to be invest igated« 

rro« the data collected in this study, certain personal 
attributes appear to be worthy of further study* 
Initiative, self-iot ivat ion, persistence, a positive sense 
of one^s mat heiatical ability, and a sense of purpose are 
all cha racteristics that sees to be associated with a 
quantitative orientation* Comsents nade by the respondents; 
the fact that soae of them identified theaselves as the 
influencing person in their decision (Baking; the fact that 
they ^beat the odds**, so to speak, in attaining professional 
standing in occupations where Blacks are severly 
underrepresented; and given that they like the nature and 
structure of scientific disciplines and ma theisat ics suggest 
that some underlying psychological facto rs, independent of 
the other variables (f ami lial ^ schoo 1, etc.), aay be 
operating^ It would be Interesting to eiplore the 
"psychology** of Black scientifically oriented persons to see 
what sake them ••tick'*; to see if these characteristics are 
unique to the®, if they have been fostered by certain social 
environments and educational settings; and to determine if 
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they can be inculcated in others various methods* 

«hile this study may have contributed to the 
under standi ng of the factors influencing the selection of 
taa th courses and aath-- related occupations^ it also gives 
rise to a host nf oth<=5r Issues and questions to be addressed 
by the research, educational , and practitioner comnunit iese 
As an area of study and action, the issue of i lack 
underrepresentation in the fields of science and technology 
proiiises to be challenging, interesting, and socially 
important* 
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Table 1 

College Major by Math Orientation 



Class if lea tlon 



College Hath Non-Nath 

Major Orientation Orientation 

Hath 2 0 

Engineering 1 2 0 

Science 5 5 

Business-Related 1 6 
Social Sciences- 

Hunanities 0 lu 

Bducation 5 2 

Mot Reported 1 0 

26 27 



/ . ) 
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Table 2 



Current Occupation by Orientation 



Orientation 



Current 
Occupation 



no 



WHO 



nccountan t/ 
Business- Related 

Social Services 
Professional 

(fon-nath Educator 

Legal Professional 

Psychologist/ 
Cou nselor 

Math, Science Teacher 

Physician 

Engineer 

Scientific/ 
Technical Personnel 



0 
0 
0 

0 
5 
2 
9 



3 
6 
6 

5 
0 
0 
0 



Totals 



26 



27 
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Table 3 
Croup 



Parent al 
Presence 


flath-Or iented 


Non nath- 
Or len ted 
5973 


Overal 1 


Both Parents 


66.7 


62.7" 


Mothers Only 


8.3 


29.6 


1 9.6 


Pathers Only 


4.2 


3.7 


3.9 


Nei ther 


12.5 


3.7 


7.8 


Ho Res£onse 




J«2 


5.9 


Totals* 


1 00.0 


100.0 


100.0 


N 


24 


27 


51 



*(Totals in this and the following tables «ay be more or less 
than 100.0 because of rounding errors. They will be reported 
as 100.0.) 
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Table 4 



Parental 

RQtt^er fatljer 



locale no MHO HO NHO 

Urban 45.8 40,7 45.8 37 

Rural 33.3 25.9 37.5 29.6 

Saall Town 20.8 14.8 12.5 14.8 

Totals 1 00.0 1 00.0 1 00.0 1 00.0 

H 24 27 24 27 
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Table 5 



Parental Aspirations 



Father 



H*S. Dlploaa 

B. A./B.S. 

Grad/Prof • 
Degree 

Highest 
Possible/ 
According to 
Responden ts* 
Hopes 

Don* t Know 
Totals 



HO 



7.7 



30.7 



30.7 



11.5 



11 .5 



NHO 



3.7 



25. 9 



1 8. 5 



1 8. 5 



1 4.8 



2-I lQ-5 
100.0 100.0 



Bother 



HO 



3.8 



53.9 



19.2 



1 5.4 



7.7 



NHO 



7.4 



29.6 



1 8.5 



14.8 



11.1 



0 11.5 
100.0 100.0 



26 



27 



26 



27 
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Table 6 



£5£Silljll Assistance wjLih Qallsae I^usajtiSja 



nother 



Assisted 
Did Mot 

Mot Applicable/ 
Ho Response 

Totals 

N 



BO 

79.2 
20.8 



100.0 
2U 



88.9 

n . 1 



100.0 
27 



Father 

no NHO 

79.2 (86.a)« 63.0 (85) 

12.5 (i3.6) 11.1 (15) 



8. 3 



25.9 



100.0 "TooTo looTo ico.o 



24 



27 



*(The numbers In parentheses represent the percentages 
for fathers In the household) 
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Table 7a 



Ptedoainately Black 
nixad 

Pcadomlnately White 
No^ Reported 
Totals 
N 



MO 

70.8 
16.7 
4.2 

1 00.0 

2a 



N«0 
88.9 
3.7 
3. 7 

hi 
1 00.0 

27 



Overall 
80. a 
9.8 
3.9 
5.9 
1 00.0 
51 



Table 7b 
Racial Coaposltion of 



College 



High 
School 



Junior 

High 
School 



Coaposit ion 




3lQ 


NHO 


MO 


NHO 


HO 


MHO 


Predoainatel; 


Black 


3a. 6 


ao.7 


53. 8 


66.7 


50 


7a .1 


Predominately 


White 


50 


51.9 


26. 9 


7.4 


23.1 


3.7 


Racial nix 




0 


7. a 


11.5 


1 a. 8 


3.8 


3 .7 


Other 




3.8 


0 










not Reported 






0 


7,7 


11.1 


ZI'l 




Totals 




1 00. 0 


'.00.0 


1 00. 0 


1 00,0 


1 00.0 


100.0 


N 




26 


^7 


26 


27 


26 


27 
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Table 9 
Extracurricular Activities 



Hobbles 





College 


High 


sch ool 


Junior High school 




HO 


NHO 


«0 


NHO 


no 


Nno 


Yes 


73.1 


63.0 


65. U 


74.1 


53.8 


59.3 


No 


26.6 


29.6 


26.9 


22.2 


34. 6 


22.2 


H • B* 


0 




2-2 


i-2 


11.5 




Totals 


1 00.0 


1 00.0 


100.0 


1 00.0 


100.0 


100.0 


N 


26 


27 


26 


27 


26 


27 








Sports 








College 


High 


sc hool 


Junior 


High schO( 




no 


NftO 


no 


MHO 


no 


HflO 


fas 


69. z 


51 .9 


69.2 


81.5 


50.0 


48, 1 


No 


30.8 


ao.7 


26.9 


18.5 


30.8 


33. 3 




5 






0 






Totals 


1 00.0 


1 00.0 


1 00, 0 


1 00.0 


1 00.0 


1 00. 0 


N 


26 


27 


26 


27 


26 


27 
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Table 8 (continued) 
Organizations/ Volunteer iss 



collets 




College 
I^lMHtegr uo£ji 


High School 
Club2 


Jun loc 


High 


«o 


NHO 


HO 


HMO 


«0 


NHO 


MO 


HHO 


fes 88,5 


68.9 




63.0 


96.2 


81.5 


61 .5 


1 8.5 


no 11.5 


n .1 


42. 3 


25-9 


0 


1 8. 5 


26.9 


63.0 


R. R. 








3-8 


0 


11-5 


15-5 


Totals t 00. 0 


1 00.0 


100.0 


1 00.0 


1 00.0 


1 00.0 


100.0 


1 00.0 


N 26 


27 


26 


27 


26 


27 


26 


27 



*(p <.006) 
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Table 9 
Hork Experience 



Eisploys'i Colleqa Hlqh school Junior High school 





no 


NHO 


WO 


NMO 


fiO 




Tes 


88.5 


88.9 


69.2 


63.0 


19.2 


22. 2 


No 


11.5 


11.1 


30.8 


37.0 


76.9 


59.3 












3,8 


18.5 


Totals 


100. 0 


1 00. 0 


1 00.0 


1 OO.O 


1 00.0 


1 00.0 


N 


26 


27 


26 


27 


26 


27 



Yes 



No 



College Job 
Related 
to major 



«0 



?B. 5 



38. b 



Totals 100.0 



una 

18.5 
66.7 
14. 8 
^.0 



College Job 
Rela ted 
Occu pat ion 



no 

23.1 
57. 7 
19. Z 
1 00.0 



N?1C 
1 8,5 
63.0 

1 00 .0 



Suaser Job 
Related 
to Rajor 



Suaner Job 
Related to 
Occupat ion 



no 



65. U 



MHO 



25.9 



HO 



NHO 



30»8 63.0 



U2. 3 m.« 



50.0 70.4 



11.1 7.7 14,8 
1 00. 0 1 00.0 1 00. 0 1 00 



26 



27 



26 



27 



26 



27 



26 



27 
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Table 10 

Hath Courses Taken In High School 
Percent who Took Course 



Hath 

Course HO HMO 

General Hath 30.8 37.0 

Pre-Algebra 3U.6 29.6 

Eleaentary Algebra 80.8 66.7 

Internedlate Algebra 46.2 33.3 

College Algebra 34.6 14.8 

Advanced Algebra 26o9 5.7 

Basic Geoaetry 65.4 70.4 

Interaediate Geoaetry 15.4 29.6 

Analytic Geoaetry 23.1 3.7 

Trigonometry 69.2 33.3 

Calculus 15.4 7.4 

Probability 6 Statistics 0 0 

Elementary Functions 15.4 3,7 

H 26 27 
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Table 11 

Host Important 
Influencing High School 



no 

Panilf /Relatives 19.3 

School Personnel 57,6 

Others 7,7 

Not Reported 1 5.U 

Totals 100.0 

n 26 



Person 

Hath Course Selection 

NNO 

7. a 
40.7 

0 

51 .9 

1 00,0 
27 
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Table 12 

Least laportant Person Influencing 
High School nath Course Selection 



RO KHO 

Pasily/Relatives 27.0 37.0 

School Personnel 7.7 3.7 

Others 30.8 29.6 

Hot Reported 34,6 29.6 

Totals 100.0 100.0 

M 26 27 
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Table 13 



flath Activities 
By orientation 
(Percant Responding 
"Always" OL- "Often") 



Activity 



Presently College 
HC NSO no NHO 



Level 
In In 

High School 



HO 



NflO 



In 

Jr. High School 
HO NHO 



Read Flagazine 

Articles 

on Hath 



19.2 29,5 26 «9 14.8 3.8 



7. a 



8.0 



9.1 



Read Newspaper 
Articles on 
Rath 



23.1 33.3 15. U 18.5 



3.7 



U.O 



a. 5 



Hatch TV 
Programs 
on fSath 



11.5 18.5 12.0 7 .U 4.0 



3.7 



4.3 



Attend Hath- 
Hala ted 
Lectures 



26.9 18.5 50.0 25.9 19*2 7.4 



16.0 



Read Books 
on Hath 



32.0 29.6 53.9 37.0 53.9 25.9* 



32.0 



Talked to 
Friends 
about Rath 



34.6 48.1 75.9 48.1=^ 42 . 3 33.3 



36.0 



1 3.6 



Do 

Hon-Regu Ired 

Hath Prolects NA 



19.2 18.5 19.2 18.5 



1 6.0 



1 3.6 



Have 

Hath Related 
Hobbies 



30,8 18.5 23.0 1,1 11,5 14.8 



1 2.0 



9.0 



Solve Hath 
Puzz ies 



38.5 3 3. J 44.0 25,9 4 2.9 22,2 



26 27 



26 27 



26 27 



3 2.0 



25 



* The difference bQtwe'^>n the two qroups is significant 
at p<.05. 



13.6 

2^ 
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Table 1U 

Respondents* Coiaparlson of Their Kath 
Problem Solfinq Abilities To Those Of 
Their Classfflates (In Percentages) 



Self- 
Reported 



Hor e 



Graduate 
MO HHO 



Level 

Ro una 



Hlqh 
no HNO 



Junior Hlqh 

NO nno 



76.9 25.0 46.2 26.9 61.5 75.0 ^6,l} 



2J.1 58«3 50.0 50.0 3a.6 UU.U 20.8 50.0 



Less 



16 7 



3. 8 23.1 3.6 11,1 



U.2 13.6 



Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



1 3 



1 2 



26 



26 



26 27 



2a 



22 



* Difference betwe^^n two aroups significant at p <.03 
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Table 15 



flath Grades Accurate 
Abilities in High School 


Reflection 
and Junior 


of Hath 
High School 


Accurate 
Bef lect Ions 


High 


Level 

School 


Junior 


High School 




BO 


MHO 




ISO 


Nno 


fas 


BO.a 


63.0 




82.6 


65.2 


Ro 


19.2 


37. 0 




1 7.4 


3«.8 


Tot a. I 


1 00.0 


1 OOo 0 




1 00.0 


1 00.0 


n 


26 


27 




23 


23 



Attitude 
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Table 16 
Attitude Toward Last Hath Class 



In 

Co liege 



In 

High School 



In 



Junior High School 





HO 


NHO 




«0 




N?10 


HO 


NWO 


In tecestlng 


30.8 


24. 


C 


28» 


0 


40. 7 


34.8 


1 8. 2 


Challenging 


30.8 


23. 


0 


40. 


0 


22. 2 


17.4 


4.5 


Enjoyable 


1 9.2 


a. 


0 


4. 


0 


1 4. 8 


1 3.0 


22.7 


Bor ing 


11.5 


1 6. 


0 


24. 


0 


7,4 


30.4 


27. 3 


£nt is idatl ng 


0 




0 




0 


0 


4.3 


4.5 


Frustrating 


7e 7 


28. 


0 


4. 


0 


14.8 


0 


22.7 


Total 


100.0 


1 00. 


0 


1 00. 


0 


1 00. 0 


1 00.0 


1 00.0 


N 


26 


25 




25 




27 


23 


22 
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Table 17 
Favorite Acadeialc 



High School 



Junior Hiqh School 



no 



Nno 



HO 



nno 



Hath 



112.3 3.7 



U2. 3 



7.<i 



Natural S 

Physical 

Sciences 



3U,6 m,8 



1 5.U 



1 1 «1 



Social 
Sciences 



3,8 40,7 



7,7 



18.5 



Hunanities & 
the Arts 



19.2 33o3 



1 9.2 



25.9 



Business- 
Related 



7.fi 



3.8 



0 



11,5 



37.0 



Tota Is 



100.0 100.0 



1 00.0 



1 00.0 



26 



27 



26 



27 



< J 
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Math 

Natural 5 

Physical 

Sciences 

Social 
Stud ies 



Busl ness- 
RRlated 

Physical 
Bducat ion 

Tota Is 
N 



Table 18 



Least Favorite Subjects 



High School 



11.5 



26.9 



Humanities & 

the Arts 26.9 



3.8 



7.7 



1 5. a 



25.9 



7.7 ia.8 



7.4 



ao.7 



0 



7. a 



3.7 



100.0 100.0 



Junior Hlqh School 



26 



27 



no 

3.8 

3.8 
23.1 
26.9 

3.8 

3,8 
3 4.6 
100.0 
26 



NflO 
25.9 



7. a 



22.2 



3.7 

ap. 7 

1 00. 0 
27 




Pce-^ teens 
1 3-18 
19-25 
0\rec 2b 

Totals 
N 
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Table 19 
Age at Deciding Occupation 



no 


NRO 


3.8 


11.1 


3<4.5 


37.0 


19.2 


1 a. 8 


15.6 


14.9 


26.9 


22.2 


100.0 


1 00.0 


26 


27 



I 
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Table 20 
Hotf Learn of Occupation 



no nno 

Failly/Pclends 23.1 25.9 

nadla/Publications 1K5 18.5 

Recruitment Efforts 23.1 3.7 
Professional 

in Occttpatlon 7.7 If*. 8 

High School 7.7 11.1 

College 11.5 iu.8 

School, Inst ructor 3.8 7. a 

Don* t Know 7.7 3. 7 

M»n* 3.8 0 

Totals 100.0 100,0 

N 26 27 
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Table 21 

Pclaary Reason for 
Selecting Occupation 



Challenqinq, Appealing 

Coapatible «lth Interest 46.1 11.1 

Comaunlty or 
People Oriented, 

Focus 7,7 22.2 

Fanily Influence 3.8 11,1 

Material Benefits 

or Prestige 1 5. U 11,1 
Experience (Education, 

WorJc) 15. a 18.5 

Teachars«r Peers 3.8 1U.8 

M.R. 3.8 3.8 

Totals 100.0 100.0 
M 26 27 
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Table 22 
Did Know Soaebody In This Field 



HO Nno 

res 65.4 59.3 

Ho 30.8 37 

N.R» 3,8 3,7 

Totals 100.0 100.0 

N 26 27 

Table 23 

Host Inportant Person 
Influencing Occupational Choice 

HO NMO 

ra«llf /Relatives 38.4 22.2 

School Personnel 30.7 29.6 

Friends* Peers 11.5 18.5 

Other (The«selves, 

Glrl/Boyf rlend) 19.2 11.1 

Hissing 0 la -5 

Total; 100.0 100.0 

26 27 
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Table 24 
Least Inportant Person 
Inflaencin? Occupational Choice 



HO NflO 

Paaily/Relatlves 30.7 37 

School Personnel 30.7 11.1 

friends. Peers 3.8 14.8 

Others (Neighbors) 19.2 18.5 

iliSSiM i«5 3.7 

Totals 100.0 100.0 

n 26 27 
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Reason foe 



Table 25 

flost Important Reason 
for Selecting College Naj 



Professional 
Aspirations 

Challenging « Intrinsic 
Mature of Subject 

Rewards (naterial 
Benefits, Prestige) 

Tests, Counseling, 
Classes, Teachers 

Limited CurricaluA 

Paailj Influence 

Oon*t Know 

Totals 
N 



30.8 
26.9 
! S.U 

1 1 .U 

3. 8 
7.7 

0 

1 00. 0 

26 



37.0 

11.1 

7.4 

11.1 
11.1 
0 

22. 2 
12 

1 00. 0 
27 
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Table 26 

Host Important Pecson 
Influencing Choice of College Major 



NO NHO 

Failly/Relati¥es 22.9 22.2 

School Personnel 26.9 ao.7 

Priends, Peers 11.5 3.7 

Others 23.1 11.1 

Totals 100.0 100.0 

H 26 27 
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Table 27 

Least Important Person Influencing 
CholcG of College Major 



no NNO 

Paaily/Helatlwes 26.8 22.2 

School Personnel 27.9 18.5 

Friends, Peers 3.8 3.7 

Others 34.6 40.7 

Hissing 11.5 11* §. 

Totals 100.0 100.0 

N 26 27 
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Table 23 
Math and Society 

The Impoctanice of Hath vs. Other Subjects for 
Everyday Life Societal Advancenent 



Hath Is ^ 
lJi20£laflr 

Hora 



20.0 



1 1.5 



1 5.U 



14.8 



AS 



60.0 



8a.6 



76.9 



7a. 1 



Less 

Totals 



20.0 
1 00.0 

25 



3.8 
100.0 
26 



7.7 



26 



11.1 



100.0 100.0 



27 



The Importance of Good 
Math Background for 
Hell-Paying Job « 



The Importance of Good 
nath Background in Occupa- 
tions that Benefit the 
Black Conaunity 



il£ortan£S flO 



WHO 



no 



Very 



72.0 



40.7 



25.0 



33.3 



Somewhat 



28.0 



48.1 



58.3 



48.1 



Unlsportaat 



Total 100.0 



25 



11.1 



100. 0 



27 



16.7 

1 00.0 
24 



1 8.5 

100.0 

27 



Difference significant at p<.05 
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Table 29a 

Church Attendance of the Respondents 
By Orientation 



Attend 



In 



In 



In 



Church 


Currentl y 


College 


High 


School 


Jr. High School 




no 


Nno 


:io 


NHO 


NO 


NHO 


no 


HNO 


Tes 


73.1 


81 .5 


53. 8 


70.4 


8<4.0 


88.5 


87. 5 


ei.o 


No 


26.9 


18.5 

<«M MM 4» *•» nm 


U6. 2 


29.6 


16.0 


1 1.5 


1 2.5 


19. 0 


Totals 


100.0 


100.0 


1 00. 0 


100.0 


100.0 


100.0 


1 00.0 


1 00.0 


N 


26 


27 


26 


27 


25 


26 


24 


21 



Table 29b 
Frequency of Church Attendence 



frequency 



rfore than 
once a week 

At least 
once 
a week 

Every other 
week 

Once a 
aont h 



Du ring 
Currently College 



During 
High school 



«0 



NHO no 



NHO no 



38.9 1 8.2 7.7 21 . 1 19.0 



27.8 9. 1 1 5.4 5.3 
occasionally 16.7 22.7 0 21.1 



9. 5 



NflO 



0 1 5.4 21.1 14. 3 17.4 



16.7 50.0 61.5 31.6 52.4 60.9 



1 8 



22 



1 3 



1 9 



21 



4. 3 



0 



4.8 17.4 



Totals 100.0 100.0 100.0 100.0 100.0 100.0 



23 



Dur ing 
Jr. High school 



HO 



9.5 
4.8 



Nno 



28.6 27.8 



42.9 55.6 



14.3 11.1 



5.6 

0 



100.0 100.0 
21 1 8 



100 



Table 30 

Hean Scores on Test of value Acti¥itles 
and Racial Awareness Orientation 



Group 



Scale 



Mean 



S tandard 
Deviation 



Signifi- 
cance 
it-rest) 



Hath-Orien ted Theoretical 72.6 

Mon-Hath oriented 7U.3 



no 

NflO 



Bcononlc- 
Polltical 



52.0 



77. U 



21 .7 
23. U 
28.0 
2U.2 



.78 



.0009 



26 
27 
26 
27 



no 
Nno 



Aesthetic 



58.5 



69. U 



28.8 
26.1 



.15 



26 
27 



no 

MHO 



Social 



7 3.7, 



87.7 



26.6 
16.1 



.02 



26 
27 



no 
nno 



Black 

CosffiunalisR 



3.87 



.55 
.96 



.05 



26 
27 



no 
fjno 



Black 
Identity 



3.77 



.90 

1.13 



.«0 



26 
27 



no 
Nno 



Interracial 3.U 
Comiii tsen t 

3. 3 



,a7 

.84 



.a3 



26 
27 
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3 t i n 1 1 r ! i z 3d R e q r e s s 


ion Coef^^l 


" » n t s 






Viridble 












All 








School Personnel Influence 


• 3U57 




• 




T/pical Mj^th Gr ii^s Sarn*;?! I r. 
J'inior Hijh Jchojl 


• 3U 3 3 




• 


271 5 


HLjh Scnool Idth 3radfi Point .^vocv^qe 


• 20au 


.177^ 


• 




Jocidl (Vdlujs Subscdl-i) 


-•1861 


. 1 lOU 




0'4SO 






• • > ' 


• 


1117 

III' 


i-'ather's Eduration 


. 1 300 


- . 1 <^3*^ 


• 




Fimil/ Inf lu ^nce 


-.OS'^B 


- . ?1 l*^ 




1119 


Iafluea::e of Others 


-.0503 


- . '^•^lO 




1 1 37 


lother'^j KducdtLon 


. 0327 






O0S2 
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Table 32 

^Hl Ationshi p3 (Torrelat ional Coef f ici-^nt s) Pot-we^n 
idth- Rel -itei V^ridbl«s and A tt i tu il in \ ! Varlahlo-j 



M 1 1 h Variables 



Attita lia il 
Var tallies 


il.S. 
.Iith 
g; • P • A • 


Juinior High 
:^r4 ies 


Number of 
Hiqh Schcol 
Math Coursf?" 


Number of 
Col I 9Te 
"ath Tojrso 


Assess^t^ at 
of ^ath 
Ability 


.us 37 
(0.000) 


. 6422 
(1. 000) 


. 3541 
(0.005) 


. 1 006 
('>.:>37) 


Aes t het I c 


. 0 <i ? 
(0. 366) 


-. )1 34 
(0. 462) 


-.1621 
(0. 234) 


-.0524 
(0. 355) 


Theoretic \ I 
Jriontition 


. 24 4 6 
(0. 039) 


.25 J6 
(0. 033) 


. 05 18 
(0. 31.5) 


-.061 q 
(0.3 3 0) 


:i 0 c i a 1 

Or i a t.i t io n 


. O'iOO 
(0. 36) 


. 1 2 40 
(1. 1 38) 


-.1121 

(0.21?) 


-.3167 
(0.01) 


Sconomi:- 
Pal i t ica 1 


. 1 J 8 1 
(0. 221 ) 


.02^5 
(0.420) 


-.0605 
(0. 33'0 


-.1 790 
(0.1 00) 


lath and 

Lioc iet/ 5ccil » 


. 20 95 
lO. 066) 


. 1 264 
(0. 133) 


. 1 337 
(0. 1 61 1 


.1235 
(0.1 fM) 


R U i ; L 0 .1 i L y 


. ^-3 41 
(0.02) 


. 21 30 
(0. 053) 


. 2965 
(0.016) 


.1 360 
(0.091 ) 


■5l ick 

C o tn m a n I L i i m 


.0)71) 
(0.47 )) 


. 06 36 
(0. J26) 


-.0093 
(0.474) 


- . 01 83 
(0.447) 


Hi ick 

I. i tin tit/ 


. 0211 
(0. 44 0) 


-.0037 
(0. 475) 


1 007 
(0. 237) 


-.1 563 
(0.132) 


I n t o r r I i a I 

C o Ti m i t il i n t 


.02 5-3 
(0.427) 


.1 n U 
(0.1 74) 


-.0505 
(0. 360) 


- . 0 4 3 n 
fO. 364) 


rh '.' n am)Hc 
A n a 1 / s i 1 


in p^r 


*nth»^is 15 thfi level of si mi 
on sj-nplf? si/.e of 53. 
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Abstract 

TH8 QUANTITATIVE ORIEMTATIOH OP BLACK HIGH SCHOOL STODRSTS 

By Oooaa Blackvell 

Chaltaan: Richard leCharits 

This study was designed to explore non-intellectual 
factors associated with the election versus non-election of 
advanced aath^iatlcs coursework by Black hl<|h school 
students. Ttfo personal and tvo interpersonal factors were 
investigated. The personal factors are post hiqh school 
edacationii and occupational aspirations^ an4 attitudes 
toward wathendtics. The interpersonal factors are parental 
characteristics (such as pirental occupation anl educational 
aspirations for his or her child) and the Influence of 
otheis (i.«a. counselors, teachers) on student coursework 
decisions anl aspirations. 

The saaple consisted of fifty Black high school 
seniors; twenty-eight fenales and twenty-two aales. 
Twenty-one students had taken three or more years of 
advanced aathesatics and were labeled quantitatively 
oriented (QO) • Twenty-nine had taken less than three years 
of advanc-?d aatheaidtics and were labeled non qu.ant itatively 
oriented (H30) . All students resided in two suburban 
aunic ipall t las contiguous to the city of St. Louis. 

A sirvey methodology was enployed; a structured 
interview schedule was used to collect the data. The data 
are reported on the basis of raw frequencies, 
crossta bulatlons and chi square analysis. 



Finaings at the <.05 level of signlflcancft siKjqest the 
QO students differ fron the NQO students in several ways. 
Patentdil educational attainaent, Incone and asolratlons for 
the stulents are positively associated with with 
quantitative orientation. Nathe«atics courses are clearly 
preferred over non-aath courses by QO students. The llQO*s 
enjoy both aath and aon-aath courses. QO stutlents are wore 
likely to engage In extra-curricular aath activities than 
are HQO students. The QO^s are college or university bound; 
whereas, the NQO's are likely to consider a two year college 
or tiade school as well as a four year college or university 
a viable post high school option. Slailarly, OO's are 
single alnded in their preference for white collar and 
prestigious occupations; whereas, NQO's are likely to be 
Interested in blue collar occupations as well as white 
collar occupations. There is evidence that so«e NQO's are 
slailar to QO's in their liking of math and their post high 
school aspiritions. The fact that their aath backgrounds 
are not alequate given their aspirations Is attributed to a 
crucial inforsation gap. There are no differences between 
the anl HQO groups on the interpersonal distension. There 
are three sex differences reported; they occur on the «ath 
attitudes and influential persons diaensions. 
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CHAPTER 1 
BACKGROUND AHO RELATED RESEARCH 

There is d great »a^ii for professionals skilled in the 
■atheaatical aod scientific disciplines. Our society is 
faced with tiinj conplei problems which raise new challenqes 
in all sectors. The cosplexi ties of the Issaes, coapled 
with a tre«endous dependence on technological solutions, 
require a continous supply of persons trained to improve the 
current letrel of technology or, at the very least, capable 
of using conteaporary tools (Galaabos, 1981). 

Recognizing the importance of a well tralnefl work force 
In the contemporary sense, educator after educator and 
commission after commission stress the need to encourage oar 
youth to pursue careers in theoretical and applied 
mathematics and science. This obviously means that 
substantial numbers of the undergraduate colletre population 
must be lancouraged to pursue the requisite undergraduate 
majors or areas of concentration. But even prior to this 
students must, by and large, be encouraged to obtain the 
requisite high school background courses which permit 
aath'»mdtlcal and scientific collegiate pursuits. 

Because It Is obvious that the senior high school years 
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ace so criticil to the ultimate occupational objectlte, 
Qunerous resedcchers hate exaBlned the oatterns of 
pact iclpatlon in advanced natheaatics course at that level 
(Havons« 1972; Ernest, 1976; Hedges and Waiers, 1976; 
Kelniclc and Hamilton, 1977; Sells, 1977; Warrett and Gates, 
note 1) • The ceseacch of these authors nakes It clear that 
far too few students have the necessary/ high school lath 
backgrounds to pursue aa theaa tical/ and scientific 
undergraduate najors. Black students are partlcularlf at 
risk as they are even nore likely than white students to 
have serious aathematics coursework leflclencies. 
furtherMore, this failure to take advanced watheaatlcs 
courses throughout high school aay prevent a 
disproportionate nuaber of capable Black students fro« even 
■ajoring in such non nath and science Majors as business on 
sone college caapuses. 

According to the national Center for Education 
Statistics (note 2) , there is a tendency on the part of 
Black hii}h school students to discontinue taking vatheaatics 
courses after the tenth grade. This trend continues at the 
post secondary school level. The data from 1975 enrollnent 
surveys cosducted by the Engineering Hanpower Conaission of 
all known engineering schools and a large nuaber of 
technology schools reveal that out of U,017 engineering 
students, only 707 were Black; 73 were Black woaen. In 
technology progcAas the total Black enrollaent was a aeager 
32a. 




There Is also a paucity of Black Americans in 
aathrtnatical, sclfjntiflc and related professions. Hurst 
(19V7) analyzed 1970 U.S. Bureau of Census <!ata anfl found 
that of 1 ,233,148 eaployed. engineers, 13,62U were Black «en 
and 719 nere Black woaen. Of e«ployed architects, there were 
a total of 56,28U persons; 1,315 were Black aen and 195 ware 
Black woaen. Of 35,999 satheiatlcal specialists, 1,622 were 
Black; Black woiien coiprised less than ^% of the latter 
<iroup. The sa«e pattern exists In the life and physical 
science specialties where of 205,755 eaplo^ed persons, 6,«I20 
were Black; once again Black wo«en constitute less than ^% 
of the latter group. 

Hestcott (1982), also analyzed Black ualA and fe»ale 
e«ploy«ent statistics. Her statistics vere based on 1980 
Bureau of Labor data, as well as the 1970 Decennial Census 
population counts. Accordingly, Black Aaericans constituted 
percent of the national labor force in 19^0. Black men 
Here a little over 3 percent of employed wen, and Black 
woaen accounted for alaost 11 percent of eiployed women. In 
1980, as was true in 1970, Black »en and wo«en were aore 
likely to be employed in professions for which aatheBiatical 
and scientific training is not required than those for which 
it is i»portant if not essential, for exanple, alaost 8 
percent of male personnel and labor relations nrof esslonal s 
were Black aen. They were 16.4 percent of all <pale social 
and recreation workers and 15.2 percent of all «ale 
vocational and educational counselors. By coaparlson. Black 
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ifoaen were 10.8 percent of uoaen personnel and labor 
specialists; 17.U percent ot uoaen social ani recreation 
workers; and 17.8 percent of uoaen vocational and 
educational counselors* 

rn spite their nuaerical deficiencies in qfna nti tative 
fields. Black Americans have distinguished thenselves as 
individuals (Carwell, 1977; Johnson, note 3; Rafden, note 4; 
Oiggs, 1975), and as a cace (Zaslavsky, 1975; Ploskl and 
tfillians, 1983) in aatheaatics and science. This coupled 
with the fact that Black students siaplj do not take 
sufficient aaounts of high school aath suggests that the 
current problea is in part a result of inadequacies In high 
school courseuork selections (Cordes, 1963)* In other 
uords, unless aore Black students obtain the regulsite high 
school aatheaatics education the present oattern «flll 
continue. This education begins with at least three jemrs 
of advanced or college preparatory aatheaatics prior to 
graduation froa high school. By having this kind of 
background a student benefits in tuo uays: he or she is aore 
likely to be adaitted to an accredited college or 
university; second, the student uill not be evcluded froa 
aatheaatics, science, technology and, in aany instances, 
business najocs (Sells, 1977). 

A survey of area colleges and universitt«s confiras 
that without dt least three years of advanced high school 
aatheaatics courses (algebra 1 and 2; plane ^nd analytic 
•jeoffl^^tcy; tr Igonoaetr y ; eleaentary functions, and so forth) 



It Is very unlikely that a student could naior In any 
aatheaatlcs, science or technolor;y prograas. f>bvlottSly, If 
one cannot aajor in these subjects one cannot be a *'card 
carryinq" aeaber of any of the related professions. 

While colleges and universities strongly recoaaend that 
high school students tatce at least three unltsr (years) of 
advanced aatheaatlcs, the state of nissourl only requires a 
student to tiice one unit of aatheaatics — any kind vlll do! 
In 1978 only one third of the school districts In the nnlted 
States required aore than one year. Hence nissoarl Is 
actually part of the aain streaa (Kreinberg, 1<»fl2). As a 
consequence, aost Blick students have to elnct advanced 
aatheaatics courses in order to coaply with college or 
university rec^ jaendatlons. As this Is the case. It Is 
laperatlvo that ec* w-ators know the factors associated with a 
Black student's decision to elect or not to elect advanced 
aatheaatics courses when enrolled in high schools where 
these courses are offered. 

The re.^earch on attitudes toward aatheaatics and 
aatheaatics education Is extensive (Aiken, 1970 and 1972; 
Sandaan, 1973). uithin this body of research and literature 
however, little attention has been given to the lapact of 
personal and Interpersonal processes op the Interest of 
Black students in studying advanced aatheaatics and related 
subjects. Tha saall body of research that does contribute to 
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an understandiing of factors and variables which bear on the 
interest in or selection of advanced latheaatlcs courses by 
Black hi<|h school students is reviewed in this section* 
These studies are diverse in that the saiples range fco« 
adult scholars and scientists to junior high school students 
to school districts* Second, each study employs a different 
type of research instrument. In spite of varying sampling 
techniques and sample character istics^ research time fraees 
and instruments, several personal and interpersonal factors 
stand out as links to the problem at hand# Parental 
characteristics and socioeconomic status, as veil as 
encouragement from significant others such as parents and 
teachers are apparently important background and 
interpersonal factors* The personal characteristics of 
import suggested by these studies are a personam sense of 
efficacy about his or her math ability, attitude toward the 
subject and post high school plans* To a lessor extent 
there are hints that extra curricular activities and genie;' 
related characteristics may also be relevant* 

Scholar s and Scie ntists* General academic achievement 
by Rlack Americans is associated with a variety of social 
factors* Bond (1972) surveyed 517 Black persons who had 
earned doctorate degrees and 2U7 of their classtates who had 
not* This sample consisted primarily of persons In non 
mathematical or scientific disciplines* He hypothesized 
that certain environmental factors differentiate between 
persons who distinguish themsel ves by scholarly attainment 



and those who do not* 

Bond* 5 data supported his hypotheses; fanlly 
background, socioecononic status, and the "psTcholoqlcal and 
■ otlvational cli«ates* of the school and coimnlty were 
liportant concoaitants to scholarship and high achievenent 
in general* The Ph-D**s Bond surveycu tended to coae fro« 
fa«illBS heaaed by literate parents; additionally, aost of 
their fathers «ere white collar professionals (ocrnpatlonal 
inforaatlon about their mothers was not reported) • 

Young (1974) surteyed 221 Black scientists, 
oesographical ly , these persons uere southern born and 
reared; attended predoainantly' Black schools; were for the 
■ost part, aale and froa low Incoae faailias. Reading and, 
to A lesser extent, sports were the priaary childhood 
interests of this group. While all the respondents reported 
positive attitudes toward education in general, forty 
percent indicated that success patterns in aatheaatlcs and 
science luring their childhood and adolescence were the 
strongest factors influencing their choice of science as \ 
career. Fifty percent of the respondents had decided on a 
science career by their second year of high school. 
Although for aany of the respondents high school teachers 
and parents were iaportant sources of encourageaen t , a full 
fifty percent reported that they chose sciaice because of 
the "intrinsic value of knowlege." 

There Is an obvious contradiction between the Young and 
Bond studies. Young finds that aost of his respondents are 



fcOM low Lncaie hoaes; Bond's respondents are, by and large, 
of liddle class origin. This difference maj reflect the 
tlaes in which each stalf was undertaken* 9ond*s stndf, 
while published In 1972, was conducted in the eirly sixties* 
Young's studf was cor«ducted in the e^irly seventies* It is 
gulte possible that Young's study shows the results of the 
spirit of the 60*s which was to expand the educational, and 
econoalc opportunities of low Incoae Black Rnericans. On 
the other hand, the Bond and Young studies lay siaply be an 
indication that Black scholars and scientists cote froi all 
soclo-econoa ic levels* The latter point is one that would 
Meet with little resistance froa the engineering 
professions* According to the American Society for 
Engineering Education, "Substan tlal nuabers of (ainorlty) 
engineers are produced by all socioeconoaic levels and 
predictive aodels based on the socioeconoplc origin of 
engineering students hate little value* (Padulo, 197i|), 

Co^^g^ ^tmdents* Tllford and Allen (197«l) surveyed 
Black college i^tudents at predominantly Black colleges and 
universities* They coapared science and non-sctence aajors 
on a nuaber of variables: acadealc Ability and achieveaent, 
characteristics of high school attended, attitude toward 
science, influence of others on the choice of aalor field of 
study, anl faaily background* 

These authors concluded that: (1) "pure** science fields 
attracted aore acadealcally able students; (2) that there 
are no differences In the faslly backgrounds of science 
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tersus Don-sclence Majors; (3) that high school science 
actlirltf aad level of school Integration does not affect 
choice of college aajor; (9) that porsons fcon the hoie and 
school ara Influential to varying degrees In the students* 
choice of their fields; and (5) that there was a difference 
In attltules toward science favoring science najors* Ttie 
conclusions of these authors anst be considered irlth caatlon 
due to Methodological llaltatlons having to do with saMpllnq 
and Incomplete statistical reporting* 

Hi gh Sstigql '^>^^a4§a^?8. Barrett and Gates (note 1) 
studied the enrcllnent of Black students In high school «ath 
classe? by surveying 45 high schools. They examined overall 
enrollaent, school size, teacher participation In school 
wide decision Making, teacher views on conditions 
Influencing students to elect Math courses, and the 
operation of the counseling service. Their findings 
conflrMed the llMlted and disproportionately low 
representation of Black students In high school level 
advanced lath courses* They also found that Black females 
were More likely than Black Males to enroll In advanced math 
courses. The other factors «hlch related to oar t Iclpatlon 
were the availability of courses and the extent to which 
teachers encouraged Math enrollMent* 

The iarrett and Gates research findings are at odds 
with the conclusions of many "Math and sei* researchers* 
essentially, the latter group has found that In the general 
or non-Blick population woMen students are less If.kely to 
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enroll in advanced aath courses than h^en (Penneia t Sheman* 
1 977 ; Ha»«ar 1972) . 

esteen aaong forty Black: seventh qcaders in or-ler to find 
out what the differences vera betneein students nho were 
successful and those who were ansuccessful la «atheMatlcs« 
After interviewing and ada 1 nister ing the Coopersslth 
Self-Esteea Inventory to 20 low achieving and 20 high 
achieving vatheaatics students. Bell concludes the 
following: (1) high achievers tend to coae froa higher SBS 
faailies than do low achievers; (2) high achievers have aore 
positive aatheaatical self concepts than do low achievers; 
(3) high achievers have higher educational and occupational 
aspirations than do low achievers. There were no 
differences between the two groups in general self concept* 

Bell's conclusions aust be adopted cautiously because 
of the way she selected her saaple. A child aas labeled a 
high or low achiever based on scores froa a standardized 
aatheaatics achieveaent test and teacher ratings, both of 
which ten! to favor aiddle class children. 

Johnson (note 5) studied Black junior high school 
students and searched for psycho-social influences on aath 
attitude and interest. The saaple was coaprtsed of one 
hundred and fifty eight students froa two inner city aiddle 
schools located In St. Louis. These students were froa low 
to lower aiddle Incoae faailies. According to Johnson, 
Blacit junior hlgfh school students generally li^ce aath, and 
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have positive feelings about their nath teachers* They also 
consider thts subject valuable to occupations «hich ace 
beneficial to society and the Black coaaunity. There was no 
relationship between parental background or aath attitudes 
and high school coucsework plans, nuch less occapatlonal 
aspirations. Johnson concludes that there is frequently a 
gap between student attitudes and career orientation* That 
is* while they aay like a subject like «ath they are not 
well inforaed about its iaportance to their future career 
options. Johnson also points out, and in this regard 
concurs with Toung, that students who feel good about their 
aath experiences and rate theaselves high in ability are 
aore likely to be interested in science careers* Johnson 
coapared boys and girls in this study, but found no 
differences related to gender. 

Like Johnson, Jacobowitz (1980) found no gender 
differences in self concept as it relates to aath abilities* 
Froa her study of 261 Black junior high school stadents she 
also finds no difference between girls and boys on aath and 
science achieveaen t . Jacobowitz did however find that boys 
were aore likely to have a science career preference than 
q iris . 

Suaadry . The results of the research reviewed suggest 
that certain personal md eav i ronaental factors aay have 
explanatory properties as far as achieveaent tn general and 
participation in aath and science endeavors In particular 
ire concerned. Such things as faaily background, attitudes 
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tovacd aathy educational and occupavional aspirations, and 
encourageaent froa others are associated with the aastecy 
^ud tttillzation of aatheaatlcs. This conclaslon Is based 
howeter on the findings of a saall naaber of stadias* 
involving different types of saaples and utilising an array 
of asasur^s to collect the inforaatlon* fnrtheraore« only 
one of these studies looked at the high school level, and 
none of thea used a high school student saaple* 

Ilifi ^£2£S 2i tills ^SAl 

In tha cacrent study I acertalned some of the factors 

tfhlch accoarit for the fact that# In spite of hlqh school 

education re<]uire«ents to the contrary, sose Inllvlduals are 

interested in electlnqf advanced aath courses and thereby 

mastering and utilizing aathena tical concepts and skills* 

The conceptual and methodological emphasis «%$ on select 

personal md interpersonal processes which appear to play a 

significant and explanatory role in the development of 

talent and Interest in mathematics among Blade hiqh school 

students* Specifically, this research tfas desttrned to ask: 

tfhat personal and interpersonal factors, singularly or in 

combination, distinguish between Black high school students 

who take three or more years of advanced mathematics and 

Black high school students who do not? 

It tfss assumed that by examining select personal and 

interpersonal factors In the context of race and age, the 

general social and cultural factors that serve and have 
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served as barriers to Black achleveaent in Kathdiatlcs voald 
be held constant. Thus* those factors which are Inflaentlal 
in affecting the partlclpatloii or non-partlclpation in 
advanced hlqfh school Matheeatics by Black students in 
particular would eaerge. 

Earlier, It was pointed out that Black feaales are rare 
In aatheaatical, scientific and technological occnpatlons* 
I'c was also noted that aales are not as likely as feaales to 
enroll in advanced high school aath courses. Thdse findings 
gave rise to the guestlon: are there factors which operate 
differentially depending on the gender of the Black student 
with respect to the election of aathenatics courses? 

A number of social factors have been associated vlth 
general acadeaic achieveaent, as well as achleveaent In 
aatheaaticSf science and technology. Of these factors* the 
Influence of individuals who are in the student's iaaedlate 
environaent seeaed particularly iaportant. Hence, the study 
was also designed to deteraine if faaily aeabers, school 
personnel, and peers are particularly influential In 
deteralnlng student coursework decisions. 

The experiences students have In aatheaatics classes 
contribute to their attitudes about aatheaatics problea 
solving and therefore to their feelings about aath courses. 
For this reason the students were asked to describe their 
feelings 'Sbout their aath classes and teachers. The students 
were also asked to naae their aost favorite and least 
favorite subjects. Proa their experiences with aatheaatics 



edacatioB studeu^.s also obtain soie, if not «ost, of their 
ideas about the relationship of aath to society in general, 
and to their litres in particalar. Thus, this study was 
designed to deteraine If students «fho elect three or more 
units of advanced nathenatics courses in high school valued 
natheaatics differently than the students who elect less 
than three years. 

Hhil^ discussed in greater detail in the next chapter, 
this reseirch explored the questions and issues presented 
above thcaugh a standardized intervleti schedule* The null 
hypothesis was assuaed because of the inconsistent results 
reported In the related research. The findings as reported 
in Chapter 3 are based on data which were analyzed by 
crosstabuLat ion and chi s^quare techniques. 
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CHAPTER 2 
18THO0OL0GT 

Introduction 

In this chapter the research aethodology Is described. 
In the first section the prliary concepts and factors are 
deflne;;d. In the second section, the selection of the saaple 
and soae saaple characteristics are reported. k aore 
extensite description of the saaple is reported In Chapter 
3. The third section covers instraaentat ion, both 
deveiopaent and adainistr ation . In the fonrth and final 
section the collection of data Is described. 

pef init ions 

The tecas advanced aatheaatics, qnantltatlve 
orientation, v|uantltat ively oriented, and non-q«ant itatlvely 
oriented 4ill be used extensively froa this point forward. 
Advanced aatheaatics is ased to connote high school courses 
uhlch are designated as college preparatory by St. Lonls 
eetropolitan area colleges and universiti^. This tera 
would apply to such courses as eleaentary algebra, plane and 
anal/tic geoaetry, tr igonoaet ry , eleaentary functions, 
college ilgebra and introductory calculus* The coaplete 
list of courses designated as college preparatory or 
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advanced math «af be found In the Interview schelale on page 
21; Iteas P through T ( appendix B) . Oaantltatlve 
orientation is the extent to which a student Is Interested 
in the Master/ and utilization of Batheiiatical concepts and 
procedures as indicated by the aaount of advanced 
■atheMatics coursework taken in high school* Students who 
have taken three or nore years of advanced natheiatics in 
high school are quantitatively oriented* Students itho have 
taken less than three years of advanced natheaatlcs 
coursework in high school are non-guan titati velf otieated* 

After a careful review of related research, » 
conceptualization of personal and interpersonal differences 
between guantitat ively oriented ahJ non-quant Itatively 
oriented students was hypothesized* Accordingly, two 
personal and two interpersonal factors ware deened 
particularly salient and thus warranting eiavlnatton. The 
personal factors under consideration are attitude toward 
aatheaati-s and post high school aspirations. Attitude 
toward satheaatics is defined in two ways. First of all. It 
Is a student's reaeabered affect while engaged in 
■atheaatical problea solving settings. Second, it is a 
student's thoughts and feelings regarding the usefulness of 
aatheaatics in general, to society, to the Black coeaunlty 
and to the student's career aspirations* The second 
personal factor, post high school aspirations. Is defined as 
occupational and educational goals upon graduation froa high 
school . 
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Becogalziag that foang people are frequently Influenced 
by the people in their innedlate sphere of activity, the 
Interpersonal factors designated for farther exploration 
were parental characteristics and inflaential others* The 
parental characteristics exaalned were edncatlonal 
attainnent, occupation, and Incoae, as well as edncatlonal 
and occupational expectations for their offspring. There 
are other people who foraally and Inforttally advise 
students. Teachers, counselors, peers, relatives, 

ainlsters and others who regularly interact with students 
■ay give counsel on decisions about coursework and careers* 
Those individuals who advised and are, according to the 
student, felt to have affected the student's decisions about 
■ath coursework, aad post high school aspirations are 
deeaed influential others. A standard listing of influential 
others nay be found in the interview schedule en pagef: 23,32 
and 38 (see appendix B) • 

vhen this study was designed the sanple was to be 
cosposed of 60 students randoaly selected froii four student 
populations within a single high school* Fifteen students 
were to be drawn fron the population of fenale high school 
seniors who had taken at least three years of alvanced high 
school «ath; fifteen froa the male seniors who had taken 
threw or wore years of adfancd high school aath* 
Slsilarly, fifteen fesales and sales were to be drawn froa 
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their respective populations of seniors who hai! taken less 
than three years of advanced hlqh school aath. 

It MIS thought that aeabers of each population could be 
identifiei through school records and recruited by letter* 
HOtfever, this aethodology was not possible. Meetings vere 
held with the high school principal, and the superintendent 
of schools during which the research goals, objectives and 
procedures were discussed* Responses to, the overall alas 
of the research were very favorable but School officials 
rejected the proposed procedure for identifying and 
contacting the prospective student participants. They felt 
neither lagally nor ethically free to give the investigator 
the necessary access to student records. 

A second aethod for identifying and recruiting the 
saaple was developed and subaltted to school officials. 
This aethod involved having school personnel Identify senior 
students and send recruitaent aaterials to the«. 
Recognizing this would involve considerable tl»e and expense 
to the district, funds were offered to offset the cost of 
staff tl«a and postage. This proposal was rejected also. 

A couple of aonths after the second rejection by the 
school district, the investigator was asked to speak to the 
high school student body during Black History week. After 
accepting this invitation, I asked the school officials if 
It would be peraisslble to discuss this stuly and recruit 
students tfter the presentation on Black history was sale. 
This request was agreed upon. 
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Oaring aa asseablf of the entice stadent bo4y» In the 
high school auditorlui, I lade a presentation on the 
achieveaents of Black Aaericans in vacioas fields of 
endeavors coaaerce and industry, science and Invention, and 
education. After this presentation, a brief t!escrlptlon of 
the research project was given. Seniors who vere interested 
in participating in the stady were asked to coaplete a fora 
which had been place! on their seats prior to the 
coaaenceaent of the prograa. As the students departed froa 
the auditorltia they dropped the foras into boxes located in 
the rear of the auditoriua. 

Seventy-two students expressed Interest in the stuly. 
These students were contacted and inforaed, by postcard, 
that within a short time a project staff person would 
contact thea and aake arrangements for an interview. 

Of the se7enty-two students who originally expressed an 
interest in participating only 17 were interviewed. The 
vxther students changei their alnds and refused to 
participate when contacted by an interviewer. 

The investigator atteapted to encourage participation 
froa stud<>nt3 who initially agreed to participate but later 
declined. This was done by telephoning the students 
Individually and asking thea to reconsider their decision, 
four stulents agreed to be interviewed, but when the 
Interview^ar showed up for the session at the abpointed tiae 
and (late the students were not there. No further atteapts 
were aade to enlarge this saaple. 

13 J 
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The sapeclntendent of a coapatable school district was 
cootacted in an effort to recruit seniors fro* this 
district* The thinking nas. If another saaple of students 
soaewhat approziaat Ing the original saaple, coold be 
recruited nuaerical deficiencies in the foraer saaple coald 
b€ offset. It was recognized that strategies for analysis 
vottld have to be aodified accordingly. 

The <^uperlntendent agreed to allou the investigator to 
give a presentation on the project to the stadents. The 
Investigator described the research project to this second 
group of students In a aanaer slailiar to that used at the 
first high school. The saae foras uere used to recrait 
students, the aethod for return of the foras differed 
however. In this case the principal asked. In front of the 
students^ that the teachers collect the foras and give thea 
to hia. He In turn was to send the coapleted foras to the 
investigator. As it turned out only thrcra foras were 
forthcoalng. At this point efforts to obtain additional 
participants ceased. 

All stulent respondents attended a predoalnaatly Black 
suburban hlqfh school located in a suburban aunlclpallty 
which geographlcallr boarders the city of St. Louis. In both 
cases the school was the only public high school In the 
district. Because the students were drawn froa one school, 
for the aost pact, Mediating variables which aay have 
dlfferentlallf influence! student choices were fairly well 
controllei. It should be noted froa the onset that the 
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nodal tendencies of the three students fcoii the second 
district are coaparable to the other 97 In teras of SF.S, 
place of birth, parents* occupations, parents* educational 
attalntieat, and parents* birth place. Furthetnore, the two 
districts were geographically side by side. 

UltiHntQiy, fifty high school students participated in 
this study. Peeales coaprised S69( (n'=28) of the saiiple $ 
of the sasple was aale (n=22) . The average age of the 
students was 13. The students ranged in age fron 16 to 19 
years. Ninaty-siz percent of the sasple were UDaarried 
while two of the students were narried. Three of the grirls 
reported having one child; none of the boys reported having 
any children. The overwhel ning sajority of the students 
were born and raised in the St. Louis Metropolitan area; fi6% 
of the >tudants had lived In the a»-ea for over 16 years 
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while 98% bf the saaple had lived in the area for at least 
12 fears* Elqht-sU percent (43) of the students were born 
in St« Louis, 38% or 44 students were born in the state of 
nissourl • 

The student participants in this study were, for the 
»ost pdrt, reared in areas that were either oredo«laantly 
Black (75% or greater) or racially aixed (flftf/flfty 
Black-white ratio) ; 76% indicated that they were raised in 
areas that are greater than or equal to bQ% Black* Since the 
St* Louis metropolitan area was at that tliae and is 
presently 47% Black, and the overall suburban Black 
population Is 10*T%, It can be assuwed that those students 
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indicating tha^ were raised in areas with predonliiantlY 
Black populations Mere referencing their itmedlivtc 
neighborhood not the actual racial coapositlon of the St« 
Louis metropolitan area* 

It is recognized that nost black students attend public 
schools in the core city, not the suburbs* Ronever, at the 
tiae this research was undertaken the St* Louis city public 
schools uere in the throes of a con traverslal leseqreqation 
effort. This precluded research on the students in this 
district* Secondly, given the pioneer nature of this 
research it was very important to have a substantial nuiber 
of quantitatively oriented students in t..e sanple* R snaller 
district with a relatively large pool of aiddle and lover 
alddle as well as low incoae faailies was assuied to be the 
best starting point* 

Given the objective to explore aeaories and attitudes 
and aspirations, a survey methodology utilizing a personal 
interview and standardized Interview schedule wias developed* 
As Henerson and ritz-Gibbon (1978, p»2}) state, •Self-report 
procedures represent the aost direct type of attitude 
assessnent and should probably be eaployed unl.e5ts there Is 
reason to believe that the people whose attitude you are 
investigating are unable or unwilling to provide the 
necessary in f oraat ion* " 

Because of the treaendous resources required, the 
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decision to study this problea ?la personal latervlews was 
not an easy one. However, one cannot help bat he attracted 
to an instroneat described as "perhaps the most powerfal and 
useful tool of social scientific surfey research" 
(Kerllager, 1 973; p.<(12). Second, it Is a well docunented 
fact that the personal interview results in few»r lnco«plate 
or irrelevent responses and unanswered questions as conpared 
uith a questionnaire. Assuaing that all interviewers are 
well trained, the respondent can get a clear understanding 
of the leaning for any given question. As compared with a 
written questionnaire, the structured personal interview 
offers greater flexibility In itea construction, peralts 
■ore probing, and wore opportunity to detect and correct 
respondeat Misunderstandings. Finally, people are «ore 
likely to agree to participate In research whan they feel 
all they have to do is answer questions. Those persons for 
who« writing is a burden are thus apt to partlclf>ate whereas 
they night otherwise decline. 

On the «1bus side. It Is clear that exhorbltant anounts 
of tine and aoney are Inherent In the personal Interview 
aethodology. The construction of the final Instruaent, 
training of interviewers and scheduling of Jitervlews took 
dlaost a full year. The actual Interviews took an 
additional sU aonths to cowplete. Fortunately, this 
resb.drch was funded as part of a larger study by the 
Katlonal Institute of Education. Thus the requisite tl«e 
was available as was the aoney needed for developing and 
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producing instruMents* paying iotervieHers (not to nention 
the investigator) , and a whole host of other necessities* 

Based on related research (Sandaan, 1973; fenneaa and 
Sheraan, 1976) the Investigator developed a series of open 
ended quastions. These questions uere nsof! In pilot 
interviews uith area high school seniors, and nevly admitted 
college freshaen enrolled in a special pre-college 
orientation progran during the suiaer prior to their first 
college seaester. 

In the course of these interviews itens which were 
vague* redundant* or confusing were apparent. Kt the close 
of each pilot interview the student was encouraged to talk 
at length about his or her «ath attitudes and reasons for 
his or her acadeaic and career choices. These conversations 
were taped, transcribed and analfzed. As a result, new 
Iteas were added to what ultiaatelf becaae the final 
interview schedule. The ordering of questions also reflects 
the flow of those pilot interviews. 

Prior to the design of the final interview schedule, 
tlie early varslons were also reviewed and critiqued by 
aeabers of the University's education and psychology 
faculty. Iteas were evaluated for content and construct 
validity, as well as clarity. For final aeasure two aath 
educators, one of whoa was also a senior researcher on aath 
attitudes and education at the Central Eastern nidwest 
Regional Educational Laboratory (CEflRBL) , were consulted; 
they also evaluated and aade recoasendatlon s on the 



25 

intervieu schedule* 

Interviews are ftequentlf described as havtnq either 
open ended or forced choice Iteas (Kerllnger, l^tl; Sellltx 
et. al., 1976; Hlersana, 1980), In this case a wlied node 
«as used. This facilitated data collection. Factual 
Inforaatlon such as faally Income was asked via forced 
choice questions; whereas, questions pertaining to such 
thlnqs as attitudes, and aspirations were probed through 
open ended Inquiries. In nany Instances open ':«nded probes 
follow forced choice questions in an effort t) add clarity 
and gain aore Insight Into the reason behind a 7iv«>n answer. 

The Interview schedule ultlnately consisted of 1«0 
iteas bearing directly on the factors described herein, 
soae of the forced choice questions had aore than four 
possible response options. Indei cards with the question 
and the possible responses were printed for these Iteas. 
These cards were looked at by the respondent while the 
interviewer read the question and possible answers. 

lis I nterv jlewers 

Interviewers were recruited in two ways. Job 
announceaents were sent to the career and lob placeaent 
offices of local colleges and universities, as well as the 
St. Louis Urban League. Second, persons who had served as 
interviewers for previous research conducted at the 
Institute of Black Studies were contacted, k total of 19 
persons interviewed the students in this saapta. As noted 
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earlier in this chapter, this study was part of a larger 
research project thus the interviewers were 1 ntervlevlng 
nany other persons besides the students upon which this 
report is based. Host of the inter?iewe;:s were college 
graduates who were either looking for fall tlie eaployeent 
or were currently eaployed bat wished to earn additional 
incoae. The one interviewer who was not a colleqe graduate 
proved to be as capable as the others. 

Interviewers were selected on the basis of their 
coaaanication skills, ability to establish rapport qalckly, 
general ability to grasp the nature of the project and 
references froa foraer eaployers. As part of the selection 
process, each prospective interviewer was asked to interview 
the investigator using the schedule and related Materials. 
This was done to verify oral reading skills and the ability 
of the candidate to understand and accurately record the 
responses to the various questions. 

Each interviewer was paid s. flat rate of $12 per 
interview. No allowanca was paid for aileaga or other 
expenses. Host interviewers expressed the fact that given 
the aaount of tiae it took to arran(j[e an interview, travel 
to and froa it, as well as conduct the interview $12 was 
alaost an honorariua* tfhen asked why they continued given 
the level of coapensat ion , they typically responded that 
they thought being part of a research prolect about the 
education of Black people was an Isportant contribution to 
the Black coaaunlty. 

I <1 ■ : 
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Once tha Interviewers vera select^J* a traliiincr session 
was scheduled. This toolc place on a Saturday and «fas three 
hours in duration. The training content incloded an 
introduction to the project, a review of the interview 
•aterlals and related procedures, an introdnctloa to 
effective coaaunicat Ion skills, and practice Interviews 
followed by a question and answer session. The Interviewers 
were not told the specific purpose of the research. It was 
described generally as a study about the currlcular and 
eitracurr icular aath experiences and interests of Black 
Asier leans. 

I^e I nt ei rview s 

Bach interviewer was assigned students to contact. 
There was no predeternined criteria for Matching 
interviewers with students; this occurred by chance. After 
contact was aade and a autually agreeable tlse and date were 
arranged the interview took place. The interviews were 
conducted In the hones of the students. 

The average session took 86 alnutes. Again, it should 
be noted that this study was part of a lar<|ar research 
picoject; therefore, two other Instruaents aeasurlng 
variables not utilized In this study were also conpleted by 
the student. These instruaents took approiiaately 20 ainates 
to coaplete. The Interview consisted of three phases. In 
the first phase the Interviewer introduced his or herself to 
the student and the student's parents or guaraian. These 
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pecsoas were shotin the fores which were to be ail t Intstered. 
Thef were also advised of their rights (see appendix t & T, 
Coasent foms) , as well as the responsibilities of the 
Institute of Black Studies (see appendix D, Research 
Safeguard Statenent) • Once the parent (or guardian) and the 
student signed the consent for* the parent was tactfully 
given the opportunity to leave the rooa* 

During the second phase the student was asked to 
coaplete two brief* fixed response, questionnaires* Velther 
of these Instruaents assessed acadeaic preferences, aath 
attitudes or other factors as discussed in this report* apon 
coapletlon of these instruaents the Interviewer began the 
foraal interview. 

After the interview was finished, the students were 
asked to coaplete an Interview voucher* This fora (see 
apj^ndix H, Voucher) served as the foraal docuaent which the 
interviewer used to request payaent* While the student was 
filling out the voucher the interviewer coapleted the 
Interviewer's Reaarks fora (appendix G, Interviewers 
Reaarks) * The last or third phase of the interview 
consisted of the interviewer thanking the student and 
his/her parents/guardians for their par ticlod tlon* The 
interviewer also left the investigator's business card in 
the event they ulshed to aake further inquiries about this 
research * 

All interviews «ere verified by contacting the student 
or pdrent by telephone and conflrainq that the Interview did 
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CHAPtBH 3 
RESULTS 

In this chapter the raw findings ace rnported aed 
discussed so that a co«poslte picture of the student 
respondents as a group can be ascertained* This pernlts a 
contextual understanding of the choices nade bf the 
different sub groups of students. The raw findings are 
organized according to factors. The students ace first 
described denographically , according to age, gender, fanlly 
incoae and parental characteristics. folloeing the 
denographics are the findings related to the personal 
factors: attitudes toward »ath and post high school 
aspirations. Subseguent to these personal factors. 
Interpersonal factors: parental characteristics and 
influential others, are described for the oterall group. 

In line with the question of possible differences 
related to quantitative orientation and gender, a 
description of tho differences between and within sob groups 
follows. In this section, the interpretations Are based on 
crosstabulat ions and chl square analysis. K9 with the 
proceeding sections factors are treated as distinct 
eleeents, so as to highlight the apparent contribution or 
lack of sane to a given sub group pattern. 



31 

In chapter 4, the findings are discusseil in a wore 
integratel fashion so as to portray the relationships 
between factors for each sub groap. Typical gua nt Itatlvil y 
oriented and non guant 1 tatively oriented students are 
hypothesized based on the descriptitre and statistical 
findings, as well as the respective interpretations. These 
hypothetical students forn the basis of suggestions for 
future research directions. These profiles also have 
laplications for intervention strategies. 

Dewoir^Phlc Chacactei; j.s^ |.<;?. Divided almost egually by 
gender^ the saaple Included 28 fenales (56X) and 22 nales 
(44%). Ranging in age froa 16 to 19 with an average age of 
18 years, the group reflects the age of typical high school 
students. Host of the students were born and raised in the 
St, Louis aetropolltan area. Only one student had resided 
in the area less than twelve years. This student was 
originally from Chicago, but had lived in the target area 
for five years. 

While all the students lived li the suburbs at the tlae 
this research wds conducted, only 11 or 22% Indicated that 
they were rilsed in the suburbs- Given this response T 
wondered if there was a substantial aaount of recent 
»»lgcdtion. Thfjre was not; 96^ of th« students had attended 
the saae hi|h school throughout their secondary education 
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(9th-'12th grade) • of the two whu did trarisfert one had 
attended the then current high school tuo yaars and the 
other three jears* 

As noted In Chapter 2, 76% reported belncf raised in an 
area that vas either raclall7 «i ^ed; that is, equal portions 
of Black and white persons^ or predoainantly Black (75% or 
greater Black). Since the Black population of the cltf is 
approxiaatel f Hl% and that of the suburbs is 10»9% it may be 
assaaed that the students are referencin<| their 
neighborhoods or center of activity* 

ESJtfin t a i^Cii^ a£is£i§ii£S^ The students' fa«ilies 
represent a relatively affluent segaent of the overall Black 
AserLcan population. Host (dU%) ovn their hoites and based 
on the responses of 37 of the students it is fair to say 
that the aelian incoae i;as about $22^000« In comparisons 
the aedian incoae in 1980 for Black faailies living outside 
the centrtl city, but within a^tropolitan areas of 1,000^000 
or ware, rfas $18,2U6 (Wllllaas, 1983). Fifty-eight percent 
of the students 11 ved with both of their biologic al parents; 
an additional 16% lived tfith two parents one of which vas a 
s tep father « 

Hoth aethers and fathers were likely to have been born 
in the St. Louis metropolitan area (59% and SU% 
respect I V aly) ♦ Twent y -el cj h t percent of the fathers and 38% 
of the a.ith«5rs were born in southern statesi orlncipally, 
Arkanst^s^ Tennessee and Mississippi* The other parents were 
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fro« the stdit<=js of Hew Tork, New Jersey, California and 
Kaosds* 

TJilrty-aight percent of the fathers were eaployed In 
white collar occupations; 1SY vere classified as 
professionals, technical and kindred (teachers, norses, 
engineers) workers, ^(1% ^ell into the lanaaers and 
adiinistr itors category and 615 were categorized as clerlc?.l. 
The doainant spheres were nanuf actor Ing and governnent* 
Fortf-ttfo percent were blue collar workers? employed 
priflidrlly as operatives (20X) , in the crafts (1*1^), as 
laborers (4^) or in serv-lce occu pat ions (4%) . The mothers 
were to a greater extent eaployed in white collar positions 
(50%) ; eighteen percent were ewployed in professional, 
technical and kindred occupations, H% as Managers or 
aininistrators and 18% In clerical or sales positions* The 
doainant spheres were education, nanu f acturing, and health« 
Twenty-two percent of the Mothers were eiployed In blue 
collar occupations; 10% as operatites, 8% in laborers and 
service positions, and 4% in the crafts. 

By comparison, in 1980 23.8% of all Black Anerlcan 
sales were eaployed in white collar professions; 56.3% In 
blue collar occupations. App r ox i wately 49% of all Black 
Aiaerlcdn woaen workers were eaployed in white collar 
occupations while 18.5% were aaplcyed as blue collar workers 
(Mil I Idas, 1 9d3) . These percentages are based on 1980 o.s. 
Census data. 

As wnuld be expected given the Income and occupational 
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distribution of this group, the students* oarents were 
fairly «ell educated. Tweotf-fife of the wethers and 
eighteen of the fathers had a niniauv of a high school 
education. An additional 23 aothers and 18 fathers had one 
to three fears of college. Five aothers and tvo fathers had 
finished college and had obtained graduate degrees. 

In coaparison with all Black aen and woaen 25 years and 
over, these parents were also educationally atypical. 
According to 1980 census data, 32^ and 31.15e of Black woaen 
and aen respectively had coapleted college; only 20% of 
Blade voaen and 19% of Black nen had attended college 1-4 
years (ifilliaas, 1983). 

Consistent tilth the aiddle class flavor of the group, 
as uell as the high aspirations Black parents tend to have 
for their children in general (Rillingsley , 196S; Scanzoni, 
1971), aany p^irents uere thought to favor white collar 
(professional, technical, aanagers, etc) occupations for 
their children. Of the 17 students who said their aethers 
had occupational preferences for thea 12 nane^l sediclne. 
Another four sail their nothers wanted thea to pursue a 
technological occupation such as engineering. The reaaining 
student's aothac preforcel a legal career. fathers on the 
other haad, while having different occupations in alnd 
were--accor<J 1 n jf to 38 students (76^) — also hoping their 
children would pursue whltd collar careers. The fathers' 
occupational preferences for their offspring were fairly 
evenly distributed asong the areas of technoloty, sediclne. 
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business, broadcasting and psychology* Three fathers hoped 
their children would be professional athletes or HQslclans. 

Perhaps the lost striking aspect of parental 
occupational preference Is the low nuaber of students who 
said their parents had a preference. Fiftf percent of the 
students said their aother , and HS% said their fatheir had no 
occupational preference for thei. Another seven said they 
did not know if their nother had an occupational preference 
while nine students didn't Know if their father had a 
preferenca. This response pattern is, on the one hand, 
surprising because as is discussed in detail later, parents 
are very infLueotial persons in the ninds of aost students. 
Ob the other hand, it is consistent with the findings of 
Scanzoni (1971); aany Black parents are supfrartlve of their 
children's occupational aspirations and do not push their 
own biases. 

Attitudes Toward Hath . This factor was, as discussed In 
Chapter 2, iefined in two ways. On the one hand, it was 
conceptualized as a student's resesbered thoughts and 
feelings while in a aathenatical probloa solving setting. 
Secondly, it was defined in tens of usefulness or value In 
the opinion Jf the students. 



In order to obtain Infoctatlon on the first aspect of 
^ath ittltudes 1U questions were asked. These are as 
f ollovs : 



Item Huaber Ites 

89 What are four favorite high school subjects? 

90 Of these, what subject do you like th© «ost? 
90* «hy was your favorite subject? 

91 Please ranic your favorite subject In order of 

pref ereuce. 

92 Uhat subjects do you like the least in high 

school? 

93 Of these, what subject do you dislike aost? 
93A «hy is your least favorite ? 

94 Please rank the subjects you dislike tost. 

96 Do you think the grades you earned In aath 

uere, in general, an accurate reflection 
of your aatheaatlcal ability? 

96A Why/why not? 

101 In cORparison with other students 

in your high school aiath classes would 

you say you were aore, as, less caoable than 

other students when It ca«e to solving nath 

probleas? 

111 Of the following descriptions which would 

you say coies closest to describing how you 
felt about the last nath class you had in 
high school? (interesting, challenging, 
enjoyable, boring. Intimidating, frnstratlng) 

111A Please explain why you feel this way? 

112 Think back to the last high school «ath 

class you hid. Of the following 

viescr Iptlons which one(s) characterise the 
«dth teacher for that class? (really liked/ 
disliked »ath; made/did not «ake «ath 
exciting; was/was not enthusiastic) 
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The stulents were first asked to list in no pattlcalar 
order their Cavorlte subjects* This qaestioa was used to 
begia directing the stadent to reflect on high school 
classes lad subjects* flore students responded by first 
naiing huaanities courses as a»ong their favorite than any 
other subject area* Of the three most frequently noted, 
huianities was indicated by 42 (84%) students. Hath vas 
listed by 26 (S2%) and the physical sciences by 25 or 50%* 

Howevert when students vere askel to nase the one 
subject they liked the tiost, sath ranked nunber one vhlle 
husanities rinked number three* Accordingly, fourteen or 
23% of the sample na»ed aath as their favorite subject* 
Another nine or 18% naaed the physical sciences; while eight 
or 16% nafied the husanitles* The other 1^% mentioned a 
variety of subjects like physical education, dance and other 
performing arts, and indastrial arts* 

The students were then asked to explain why a given 
subject Wcis liked the most* Twenty-eigrit percent said the 
course content was the reason; of this group of 19, nlre 
said the subject was interesting or fun* Twelve percent, or 
six students, said their ability tr) learn the subject matter 
was their reason for liking it best* Sixteen percent (6) of 
the students said their favorite subject was related to 
their career aspirations* The other 27 students did not 
expl.iin why they liked a particular subject best* 
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Of particular interest are the coaients by stodents who 
naaed lath their favorite subject. The fallowing are 
cepresentatii^e coaaents fron three fesales and three nales: 

fe»ale "I like uorking with nusbers* 

feaale "Because I can do it the best of all 

sab jects* 

feaale **! was challenged to think In aath 

courses* 

sale "I never winded doing and solving 

aath probleas** 
«dle "It seeaed to be the only class that 

chingei froa year to year* 
ffldle "It was soaething I really paid attention 

to. • •soaethi ng I really lilted." 

the st'idants were asfied to rank their favorite 
subjocts. A^din aath ranked nuaber one, followed by the 
huaanitles, then the physical sciences. A total of 2U or 
48% of th'i! s-iBple ranked oath their first or second favorite 
subject. Huaanitles on the other hand was also listed as 
the first or second preferred course by tiH% of the students. 
The physical sciences were ranked first or second aost 
favorite by a total of seventeen or 3U percent of the 
saapl e. 
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«hil.i t»8% of the sample liked aath best of all their 
subjects, 20% or 10 students liked It least of all their 
subjects. Surprisingly, for the researcher at le<^st, 
thlrtf-foar percent or 17 students naaed huaanltles as their 
least liked subject. Sliteen percent of the students naied 
the physical sciences as least liked. 

The reasons students gate for disliking a given subject 
are ca te jor ically similar to those given for liking a 
subject. However, in this instance the responses were on 
the negative end of the continuua. Ten percent Indicated 
they had difficulty grasping the subject matter. While 
worded in vacious ways most students (56%) described their 
least favorite subject as boring. Eight percent disliked the 
subject ajtter and ^6% didn't like the teachers. Ten percent 
did not comment. 

When asked to rank their least favorite courses 
humanities was tanked as the most difliked subject by 17 or 
34^ of tha students. Hath was named as most disliked by 11 
or 22% of the students and the physical sciences were so 
tanked by 8 or 16% of the» students. 
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h substantial auiber of the students vere involved in 
eKtrdcurrLculdc aath activity* Alonq these lines^ students 
were asked to indicate the extent to vhich they engaged in 
the following sath activities: 

Read articles on aath in magazines or newspapers; 
Hatched television pcograss which focused on «ath; 
Went to lectures in which the topic was so«e aspect 
of fiath; 

Read books on aath; 

Talked to friends about aath; 

Did Qiath projects which were not required In math class; 
Had math related hobbies; 
Solvt^d aath puzzles. 

Host of the students rarely if ever real articles^ 
looked at television shows or attended lectures focusing on 
math it these activities were not required for a specific 
course* This aay have been due to Idck of interest^ or in 
the case of television or lectures, lack of opportunity* On 
the other hand, U2% (21) said they read books on sath and 
60% (30) Indicated that they talked to friends about aath 
with regjlarlty* One Is tespted to question the latter 
response* foe example, the students may have casually 
talked with ftlenls In the hallways of school about class 
^ssljaments as opposed to conversing about various aspects 
of aathojsatlcs without reference to a given class* One 
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cannot hoaetrec, reddily dlsniss the fact that ten students 
(20%) Indicated that they did «ath projects which were not 
required In aath class. Siallacly, 20% said their hobbles 
were often «ath related and alaost one third of the saMple 
solYed math puzzles regularly. 

For Host students their last aath class was reaeabered 
as challenging (36%), Interesting (1 6%) W enjofable (11%). 
In contrast* about a third of the saiple reneabered it 
negatirelf as being boring (12%), int laidatin<r (<l%) or 
frustrating (18%). These findings coupled with coaaents 
about why a particular coarse was favored suggest that these 
students ha»a, for the most part, a positive Inclination 
toward B*th as a subject because of its Inherently 
interesting qualities. In particular this Is Illustrated by 
t«o students* coawents about aath; *'...always new* and *I 
was challenqad to think." Incldently, there Is no 
significiint relationship between feelings about last aath 
clasj and ranking of aath as a favorite subject. 

How ace aath teachers reaeabered? When asked, 90% (<I5) 
ceaeaberei their last aath teacher as really lUcloq aath. 
SlKtf-six percent of the students felt the teacher aade the 
class exciting, and 80% considered the teacher enthusiastic. 

Clearly the eaerglng picture Is ona of "good 
vibrations*' for aath. These students have positive ceaorles 
of their last aath class, and their aath teachers. There 
Is even a tendency to engage in aatheaatlcai activities for 
intrinsic reasons or put colloqulall y--for the fun of It. 

1 1: i 
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Gl?en this rosy pictate. It Is Interestinqr to see hon 
students value the subject- Put bluntly, vhat good Is It? 
The value students place on aath was assessed through three 
questions* First, in the context of overall societal 
advanceaent; second, in terns of securing a ^good paying* 
job; and third, as it relates to securing e«iploy«eiit in a 
profession or occupation vhich benefits the Black coeiiunity# 
The third index requires a brief explanation* 

It has been postulated that westet.w researchers 
frequently fail to understand the responses of Black 
Aaericans because a Euro-centric world viev is assumed 
(Dixon, 1976; Dixon & Letfis, 1968). This vorld vieu is 
thought to be based on conpetltion and the individual good. 
The Afro-centric world view on the other hand Is thought to 
be based on cooperation and the collective good* Given 
this theoLetical set, one say expect explanations of values 
or choice ^f occupations, for exaaple, to be related to the 
Afro-cenlcic or collective good world view* In other words, 
a student aif see value in mathefiatics because it is of 
benefit t^ the Black coiaunity. Similarly, a student way 
choose a particular career for the sd»e reason* This second 
point will bo discussed later when post high school 
occupational aspirations are reported* 

Most students (78%) considered «ath no <iore or less 
i®portaat to the advancaaent of society than any other 
3ubj^»<:t« Tw^atf-two percent considered it mote Important 
than any other subject. no one thought it le5?s l®portant 
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than other sabjects. Siity percent of the stttdents gave 
reasons for their ratings. Pros their explanatory cesarks, 
it seens that sany students Tlened nath as an Inherent part 
of eterything one does in life (4U%) and an Inportant part 
of the iiorld of work (16%) • 

when specifically asked about its value or importance 
in getting a good paying jobt onet half the students (58%) 
said it v^s very inportant. Porty-tuo percent satd It was 
sosetfhat important and no one considered it nnlsportant* 
The students explanatory connents revealed that tiany 
students considered it either a necessity for today^s 
iacr easi n\9l y technological job aarket or felt that the mote 
prestigious and lucrative professions such as nediclne and 
engineering require a good aath background* Of those vho 
cousiderei it no aore or less important than other subjects^ 
fflost were fairly unspecific about their reasons* 
Essentially, these students felt the importance of aath 
depended generally on one's occupational interest or that 
other subjects were of equal lapcrtance* 

In terns of Its laportance for eaployaent in 
professions benefiting the Black coaaunity 40% said it was 
very laportant# This contrasts sharply with the 78% who 
considered it no sore or less important to the advancement 
of society In general than any other ^^ubject* Tn subsequent 
analysis there ptc^ved to be no relationshlo between a 
student faelLnj that it benefits the Black community and it 
benefits society in general* 
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Wo know that nath is favored by many of these students. 
This subject is desccibad as interesting, challenging or 
eajoyable bf sixty-six percent. Soie fori of extra 
curricular sath activity is engaged in by «anf of the 
students. The students reaeober their last «ath teacher 
positively; the teacher vas thought, by sost students, to 
have been enthusiastic, to have liked the snb-tect, and to 
have aade the class exciting. 

Hot only did aany of the students like the Intrinsic 
aspects of the subject and reaeaber their last aath teach r 
fondly, they also shou an awareness of its value to future 
eaployaent. There also appears to be a definite sense that 
occupations which are a benefit to the Black coaaunity 
require good aath backgrounds. 

All things considered, we aight expect a strong 
tendency toward quantitative orientation. Xn fact there 
is.. • twenty-one or 42% of the students had taken three or 
Aore years of college preparatory aath classes. The aode 
was three y«ac: Twenty-nine or 58% of the students had 
taken less thm three years of college preparatory aath. In 
this group, fourteen (23%) took two years, thirteen (2f%%) 
took one /ear and two students (4%) had only taken general 
aath courses. 

The fact that fifteen students took one year or less of 
advanced or college preparatory aath coursework does not 
necessarily aean they had little aath In high school. In 
othf»r riords, by counting all aath courses taken Including 
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such subjects as geaerail nath, is Lhere a so bstant Lai 
increase la participation? No there isn't; the naaber of 
stadents taking three or aore fears of aath only Increased 
by 2^ for a total of 23. 

Edacitional and Occugational Ag{j Ira t io ns. ^e^enty-four 
percent of tne students planned to attend a four year 
college or university upon graduation froii high school. 
Sixteen percent or eight students planned to attend a tvo 
year or junior college. Pour students expected to attend a 
trade school and one student had not decided what to do upon 
graduat ion f roa h Igh school. 

Of the 35 studentstfho gave speci f ic reasons for 
attending a four fear college or university the three leost 
frequently cited reaiions yere: 

TABLE 1 
REASOMS FOR ATTEHDIHG 
FOUR IRhH COLLEGE OR UHI¥ER5TTT 

Reasons f ^ 

To achieve occupational goals ? 3 26 

To continue his or her education 9 IB 

To confor® to par*?ntal eipectations 8 16 

Other 20 aO 

Total SO 100 
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The connection between graduating froa a college or 
universitf and ultittately obtaining finaoclally regarding 
e(Etploy«ent Is not strong as only three students (Included in 
the ^other* category) offered this as a reason. Academic 
coanselin} or advising on the part of high school counselors 
is iiDentionei as frequently as information gleaned from 
college recruitment literature according to this group (both 
responses are part of the ^other*^ category also)* Three 
students attribute counselor influence to their decision ^nd 
thcea students attribute their image of college life as 
obtained from coll3ge brochures to their decision* 

It is ajso interesting that only thirteen students or 
tiienty-sii percent tie their choice of a four year college 
or uniirersity to employment* In contrast, over half or 
fiftyeight percent of the students previously indicated 
math was very important to securing a financially rewarding 
or ^good paying*^ job. Several possibilities come to mind as 
to vihy the different pattern of response* First of all, tha 
questions were posf?d differently. In the case of importance 
to a financially rewarding job, the question was forced 
choice- In the second instance students were asked to 
oKpldin their post high school choice in their own words* 
Thau, It m.iy b« r^rgued that if the second question was 
forced choice (i*e. Do you feel college is very important^ 
somewhat Importantp unitspottant to securing a good paying 
job?) sit^il^r response acittecns itay hav^-i resulted. It is 
also possible th.nt they are thinking sequent I ?i 11 y; first 
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college then a lucrative career. Or, it aa? be that many 
students feel the prlaary reason for obtalnlncf a higher 
education is siaplf to qat better educated. 

Of the alght students who planned to attend a junior 
college three gave specific reasons- These students 
indicated that the training would enhance their eiploynent 
options. Tnree of the four students who planned to attend 
trade school gave specific reasons. Two students had 
particular trades in alnd and the other explained that 
ll«ited financial resources precluded other options. 
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All of the students who Indicated they planned to 
attend & four fear college or university or two fear college 
upon graduation froa high school were asked to state the 
sa;tor subject area or training focus trtef intended to 
pursue. Forty of the possible 49 students declared a «a-for 
or training focus. The breakdown is as follows: 

TABLE 2 

COLLEGE 1AJ0R OR TRAIMIfiG fOCOS 



f % 

Business 8 20 

Technology* 16 40 

Rath or Science b 12.5 

Liberal Arts 11 27.5 

Total 40 100 



'i.e. engineering, coaputer science 
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To a certain extent the students' »ajor or training 
foci parallel their p^irception of iath*s relationship to 
eiploysent* Houever^ these findings suggest that at least 
t neat 7 - nine or 58% of the total sanple should, given their 
educational aspiratioas, have taken three jears of advanced 
aath« Onlf ^2% of the students had done so* 

In order to determiue possible reasons for this 
discrepancy the 16 non quantitative students who expressed 
Intent to attend a four year college or university were 
Isolated an 1 a seperate analysis of their responses was 
performed. Of this group of 16, twelve indicated their 
prospective lajors* Six planned to aajor In a «ath or 
science ralatel subject area^ Seven of the the t«el;?e said 
aath was their favorite subject and another student named 
coiiputtir >clence as his or her favorite subject* There were 
no discernible differences between these students and their 
quantitatively oriented counterpaits which «ay be attributed 
to parental bacScgrouwd or aspirations for the student^ 
stU'i^nt occupational aspirations^ or qender# Tn light of 
these findings^ one can only conclude that these students 
may not have been proparly advlised of the critical link 
between their high school math preparation ani their post 
high school aspirations. 

It is interesting to see th«^* reasons why students 
c:hoo-;e certain majors. In the foar year college group the 
oiplanitlons fall<, by and large, into three categorizes: 
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liking for the occupation^ financial rewacd^ anl a helping 
orientation toward societ/* 

Just as aany of the students lilced tsath for its 
inherent qualities, a sizeable nuaber (32^) said th'ilr 
training preference was based on a liking for the nature of 
the telatad occupdtion* One student said, •'Because T like 
aath and science and I*tra been exposed to nanf engineering 
occupations and found then interesting Or in the vords of 
another, ^1 want to design and build housing, office 
buildings or anything^** 

Ten students expressed a desire to be ettoloyed in an 
occupation through uhich they could lake a societal 
contribution as their reason for their choice of college 
®ajor. One student put it simply, like helolng people. 
Another said, this occupation was the best way to help the 
Slack coaauniuy. This student, by the way, was the only one 
to specifically reference the Black community In the context 
of occupational choice* 

The benefits of a gi^en occupation (financial rewards, 
caren^r aohilit/) was indicated as the basis of their choice 
of ©djor by nine students* In the words of one student, 
"Because It Is a rapidly growing fi<»ld«** •'Pays rr "^od aoney,^ 
said another . 

Forty three students (86^) telt thef knew what 
occupation th^jy ultiscitely wanted to pursue* Slxty--f'>ur 
perc^»nt or 32 stuients expressed interest in orofessional 
and technical occupation^ such as architecture, engineering. 
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«edlciDe» psfchology, and accounting. Six of the seven 
stuitints who ware undecllad aboat the occupation they vlshed 
to pursue indicated they were consideiing occapaitions In the 
professional and technical category; the other student's 
response fell Into the sanageaent and officials category, 

TABLE J 

STUDENTS' OCCUPATIONAL ASPERATIO*«S 



f % 

Undecided 7 14 
Pr of'^sslonal & 

Technical 12 64 
Hanajers S 

Adfflinistritors 4 8 

Clerical 5 

Sales 2 4 

Operattires 3 6 

Service wark 2 4 

T'. . .a 5 0 1 00 




S2 

The r^tulents were asked why they chose a particular 
occupation* Foity two percent of the students said they 
liked tho tdsks and responsibilities Inherent to the 
occupation* sixteen percent felt they could make a societal 
contribution through this occupation. Another 16^ were 
Interestel la the occupation because of the salary and the 
opportunities for professional advancesent. The remaining 
thirteen students were unsure or did not respond. 

TABLE a 

^TUDEMTS* RBASOffS FOR OCCUPftTIOMAL CHDTrR 



f % 

No Rfispanse 6 12 
Inherent nature of 

PLofession 21 42 

locl-3tal Contribution 16 

Sdlari) \ni Job Opportunities 8 16 

Unsure 7 1U 

Total SO 1 00 



J. I *w 
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Thiuty^six percent or 18 students felt that wath voiild 
be asel extensively in th^^lr profession. For th^se students 
It l^^ in thv^ic wurJs, th^ basis of their chosen occupation* 
Speci fically this meant it was usr*d to solve probless, 
analyz*? situations, and make decisions* Another 15 (or 10%) 
of the students felt Its application to be fairly limited In 
teras of use, but not necessarily in teras of significance* 
These students mentioned its use in statistical weasureAent 
and coaputation* In other words, it was one of several 
tools employed in their chosen occupation* Only six 
students indicated that they were unsure of math 
Applications in their profession* Eleven students {22%) did 
not answer this question* 

iJlIi!iSaijLli^2yig£52. As mentioned earlier. It was 
thoujht that i student was likely to consult with other 
people about coursework selections, post high school 
educjitlon, aai careers* Who these people w@re and the 
extent of their influence from a student^s perspective was 
pursued via nine questions* Three of thesci were ©ultiple 
choice ani essenti^illy asked the student to Indicate which 
persons (frosi a list of i 5) were very important ^ Important, 
30@Q^he»t i'Kportant, or not at all important In terms of 
InfluencifK} their a^th coursework selection, post high 
r:choal plins -ind occupational aspirations (see questions 21, 
1 13J on tho IntervLfi># Schedul«^)« Following each of 

therj? three ?}uestions there were two follow up questions 
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tfhlch ^sked the students to rank the persons In terms of 
iaportdnce ind least laportancG. All of the actual 
questions aay by found on paqes 23,2^,32,33^38 and 39 of the 
iQterfiew Schedule (appendix 8) • 

There were five categories of person nost often 
described as very important In helping the student decide 
vhlch aath courses to takes lother (59%); high school 
counselor (U8S) ; high school teacher (32%); father (30%) and 
junior high school counselor {28%) • This constellation 
holds even when controlling for absence of the biological 
f ather « 

When the ratings "very lisportant** and ^Isportant** ware 
cosblnG»d a striking change results. High school counselors 
overtake dothers (86% versus 66%) and high school teachers 
trade places with junior high counselors (40% versus 56% 
respect Ively) • Fathers retain their position relative to 
iBothers and counselors* 

While one often hears parents coreplaln that their 
children mly talk to their peers, the evidence in this case 
does not support this allegation. Only two students 
considere! theit peers very Important and twelve students 
considerel the® somewhat laportant in ter®s of helping the® 
®akf^ ifidth coursework decisions. 

There ^evB also people who® the average student 
considered completely un laportant to the @ath roarse«ark 
decision prores:^: fsinisters, older siblings^ rrrandp^ren ts ^ 
f^nd older relcitiv^s. 
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The lat^i on influential others discussed thos far ware 
bdsed on raw frequencies* Howeter, similar patterns e^^rged 
when the students were aslced to rank these persons In tens 
of importance or lack there of* Mothers^ senior high school 
counseiors and fathers are ranked as most important In that 
order* nlnLsters, grandparents, peers and older friends are 
ranked as least important* 

There was a tendency on the part of the students to 
discuss post high school plans (college versus trade school 
for example) with a lot of people* As with ttath coursework 
selection, mothers were deemed the most important person in 
this area of planning (66%)* Fathers on thft other hand 
eiercise more influence on post high school t^lanning then 
they did with math coursework selection. They are by 
absolute frequency for the '•irery important^* category and 
student ranking, the second most influential oerson (50^) • 
Following fathers, came high school counselors high 
school teachers (26*1) and finally older sisters (22^). It 
.should be nated that students had older sisters and 43 
had older brother 

when th^ students were asked to rank In Importance the 
persons rate! as very important, mothers were once again 
number one by a strong lead. Father:^ were second and high 
school counselors were % distant third. Con?ersely, the 
students ranked ministers, grandparents, junior high school 
teachers an! junior hijh school counselors as the least 
important person in this choice category* 

17.) 
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As with aath coucsevorlc aelectlonir peers 4o not play a 
strong role in influencing post high school plans* Hovever, 
they shoull not be dismissed totally as important 
iafluentidl others because they border on being Important on 
this diaenslon. 

The final index on Influential person referred to 
occupational decisions. Forty--four students stated a 
definite occupation in which they hoped to engage. The 
remaining six had at least one occupation that they were 
considering* Again, the number of persons consulted about 
occupational options was large, without exception every 
category of person was consulted by at least a couple of 
students* Hotfe?er, number and range of consultants aside, 
aothars were once again the dominant influential persons 
category (66%), followei by fathers (44%) , high school 
counselors (38%) and finally high school teachers (14%)* 

In this cdtfigory the fathec is consistently second* 
Hence it appears their influence is greatest when it comes 
to occupational choices* High school co«Rselors and 
teachers are also consistantif third and fouL'th In rank both 
by fiiejuency of mention and when ranked by th^ students on 
thisindes^ 

The occupational dimension reveals a smaller 
concentration of important persons and a greater 
concentration of unimportant persons* Neighbors^ college 
counselors, nlnisters, and colleges teachers were the least 
i^port^iut* hnd for the first tlsie peers exert extremely 
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tfeaic aaount of influence* 

On tills Index collacje counselors and teachers show up 
In the iapoctant category for the first tine. Svidently, 
forty-sis students had talked vlth a college coonselor about 
occupations and forty-fl?e had talked with a college 
teacher. In spite of this large degree of contact and 
91% of the students respectively considered these categories 
of persons unlaiportant . 

Hawing reported overall group patterns, w« now turn to 
the sub groups. Only differences significant at the <.05 
level or better between groups are reported for the «ost 
part. Differences which are between the <.06 and <.09 level 
are reported when Inf or«a tlonal clarity Is facilitated. The 
findings are reported by factor as was lone In the 
preceedlng section of this chapter. All flndlfifTS are based 
on Chi Square analysis. The relevant tables are In the 
appendix A. 

2§£ai£42i!i£§_^l-£aL§aiai_Charjcteristi£ii As found In 
soee previous studies, faslly Incoae Is positively related 
to quantitative orientation. In this sa«ple, qoant Itat lv«l y 
oriented (QO) students tend to cone fro® f aulU who have 

annual incoaas of $2U,000 or sore; non qaa nt i tat i vel y 
oriented students (MOO) ^re likely to have fassily incomes of 
under $24,000 (table 6), Furthetsore, this Itfference Is 
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also statistically significant foe quantltatlf ely oriented 
feaales tersus non qaant I tat Ively oriented feiales (table 
7) • Fuaales fron faallles with Incones greater than $24,000 
have higher educational aspirations than their less affluent 
counterparts (table 8). There was no significant difference 
between QQ sales and their HQO counterparts when controlling 
for Incoae* 

while only approaching statistical significance (<.07) 
there Is mote of a tendency for the aothers of QO students 
to have attended college than the sothers of HQO students 
(table 9). There are no apparent sex differences In this 
regard. There Is no difference between QO and WQO students 
In teras of fathers attending college. The fathers of QO 
feaales are aore educated than the fathers of WQO feaales 
however (table 10). There Is no coaparabl^ difference 
between QO tales v^nd 9Q0 aales. 

The fathers of QO students are aore llkelf to have a 
specific occupational preference for their offspring tha^ 
are their HQO counterparts (table 11 )• It does not however 
aatter whit the specific occupational preference Isj what 
seeas to be isportant here is that the father comaunlcates 
his expectations to his offspring. 

fittjLtudtis ?Qtf ard , a^t h «. Quantitatively oriented stu<!er.ts 
do not differ statistically fees sgo students In t^ras of 
t.hur taworit ' courses. The two groups do dlff«r froa Qtch 
other in terss of least favorite courses. Quantitatively 

J 7 ;,) 
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ociented students sho« a disinclination towac! courses which 
fall under the huidnitles or non-aath uabrella \ (table 12)- 
Non quantitatively oriented students, on the other hand, are 
alsost split in their dislike for lath versus non-«ath 
courses. 

Siailarlf QO fesales eipress a distinct llslike for 
non-sath related courses; their NQO counterparts (llsllke 
math and science courses the sost (table 13). There Is no 
difference bataeen sale sub groups on this in^ef. 

This pattern prevails to a certain extent, and is also 
statlslcally significant, when contcolling for occupational 
preference (table 14). Quantitatively o' Bnted students who 
have chosin an occupation they'd like to pursne express a 
stronxj dislike for the non-aath courses. Comparable ^QO 
students ?hoy a tendency to dislike ®v \h coucfses aoro so 
than non-iaath or huaanitles courses. 

Ry analysis of r^ssponses to the series of questions 
cojiCrtrnlnf extcdi curricular sath activities reveals one 
difference between go's and KQO's, as well as, some 
intetesting differences within genier groups. 

Quantitatively orlranted students were wore llk'%ly to attend 
nrtr.i- curi-icul ji mtth le.ct uces than Nyo students (table IS). 
UyantltdtLve ly oriented feraales differ fro* their HQi-) 
countfu pacts in two w.^ys. The 'jO' j are more likely to 
attend lecture^ on math (t-iblo 16), md havf? hobbips which 
.Md .^dth celst^id (tsbbj 17). Quantitatively oriented sales 
jiff.ji f L )a their HiJO c>anterparts the:.r !!keHhood to 
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solve adth piZ^les (table 18)^ 

Coapiirisoncd between sales and females controlllnfi for 
quantitative orientation reveals only one salient difference 
also* This is the extent ta which QO female? versus QO 
iiales hav3 hobbies vhlch are math related — females are more 
likely to than aales (table 19). This findlncr Is clouded 
becau.se none of the students listed a hobby that could be 
classifiel as aath related when asked to name their hobbles 
via an open ended question posed earlier in the Interview* 

He might expect to find a strong relationship between 
how stud'^^ats value math and their coursework election 
patterns ^Iven so@e of the research cited in Chapter 1» The 
findings in this study do not support this expectation* 
There are no sljnltlcant differences between or within 
groups In terms of math's importance to the advancement of 
society In general or obtaining a financially rewarding job* 

Ther*^ is however a relationship between quantitative 
orieatdtion ^*rd value to the Black community (table 20), as 
well as bettfH 1 gender and value to the bl^^ck Community 
(tfible 21)- antitatlfely oriented students tend to 

det?alue the imi/Ot t-r^nce of ®ath to the Black community rating 
it ani y somewhat important for the most part. The WQO's 
however e ire split; ^ little more than half r^te math as 
very I mp >c t a.H- - 1 he others as som^jwhat Import a nt ---and In 
rare instcsntres ai^ aniftportant* The girls 1o rate It 
signUicantlf moi^ i^tfpjrtant to th^> <4ivancement of the Rlack 
comaunlty thaa do boys* An anilyis of their open ended 
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consents suggest that girls feel the alack co««antt7 In 
pacticuldc neeis peopla v*ho work in occupations? which are 
based on aath (i.e. engineers). In contrast but, only 
approaching statistical significance (<.06) boys feel that 
aath education is aore important to society In general than 
girls (table 22). Siailarly. HQO boys feel aath related 
occupations acq aor« inportant to the Black co«iunity than 
do QO boys (table 23) . 

Asp icat ions. Upon graduation from high school all of 
the rjuaa titatively oriented students plan to attend a four 
year college or university. The NQO's on the other hand are 
as likely to attend a two year college or trade school as 
they are to attend a four year institution (table 2<J) • 
Siailarlf, QO females differ fros NQO feaales (table 2S) . 
Although ot conclusive, there is evidence froa the 
students' coaaents, and the difference between girls 
dssoclatel tf*th tncoae, that the choice of a lanlor college 
or trade school say be linked to financial lialtatlons. 

As Klght be espected given their strong tendency to 
plan to tttand a four year college oc university, QO's 
virtually without except Ion want to be e®ployf»d In white 
collar occupations (table 2 ft}. Hheceau, HQO* s list blue 
collar as well as white cjllat occupational preferences. 

Git I'; ind boys do not differ by occupational 
ispii atio;is. Nor do they differ in the <?t at Isticall y 
slgnlticdnt semm in th*5lr r«jasons for cKooslnT a given 
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occupation {C.10)» HorfGver, girls do Indicate a dlslre to 
help people {3U*8%) as the basis for occupational choice and 
bofs never give this as a reason* Boys are note likely to 
be attrict3(l to an occupation because of the 
responsibilities or tasks inherent to it (tabla 27). There 
are no salient differences in this regard between QO*s and 

Inf luen t ial_Qthers# Parents^ high school counselors 
and teacher^ and to a lesser extent junior hlcfh counselors 
and sisters «ere considered the most influential persons 
according to the students as a whole. The decfree to which 
the Influence of these persons Is related to quantitative 
orientation is not evident. These key influential persons 
tend to influence everyone to the same extent. 

In ter^s of educational aspirations, SQO^ s are i^ore 
Influeacel by (heir older brothers than are QH^s although 
this difference only approaches significance at the <«06 
level (table 28). Older brothers ^re statistically ®ore 
influentiil rfith their younger MQO brothers than ^OO sisters 
(table 2^)^ The influence of fatht^rs on post hlqfh school 
oducatlon-sl plans Is most lispoitant among feisales than 

.my other group (t^bl^s 10 and j1) . Boys^ Irrespective of 
their g u i n 1 1 ti t i v orleatation il^idedn They are as 

likely to cans;ider their fathers Ifsportant as thf^y are to 
■consider ^hers uaissportint* 



CHAPTER U 
DISCUSSION 

The flftf students who participated In this stodf hate 
provided us with a better understanding of uhat facilitates 
the eli^ctlun of advanced lathematics and uhat does not« FroiR 
their comments a picture begins to emerge which permits the 
foraulation of sore precise research and relevant 
intervention strategies* 

The quantitatively oriented student appears to be one 
who is fro» a relatively affluent family* He or she is 
lively tj have a mother who has a college degree and a 
f«th«r uho has expressed high occupational aspirations for 
his offspring. Furthermore, if the student is female, her 
fath^ic, as wall as her mother, is likely to have attended 
college* ler father also plays a strong role In helping her 
detetsine hec post high school educational plans* 

k cLiar preference for mathematical courses as opposed 
to such subjects as Bng l I sh, history and social science i? 
characteristic of the quantitatively oriented student* This 
student enjoys the non -re pet 1 1 i ve and challenging aspects of 
Bsath^ Courses which r5iro not mathematical In nature seem 
boring and c:adun<!ant* The non juan t i tatlvel y oriented 
stud-»nt is m-Me flexible .^long this ll^onslon. Th!s stulent 

1 
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is as I Ik aly to be attracted to and enjoy courses which fall 
under th^^ hiiSiniticis umbrella, as such as, those which 
involve jr center on «ath8fflatlcs# The distinction In 
courseworlc preferences is particularly proncMsnced when 
co^p^rlnq a typical QO female with a UQQ fea&le. In this 
case the two Call at opposite ends; the fomer dislikes non 
©ath courses and the latter dislikes math courses^ 

The typical hiqh school student is likely to have at 
least one hobby or extra currlcular pursuits Tn this 
respect, a quantitatively oriented student is wore likely to 
attend lectures, the topic of which is »ath, than a non 
quantitatively oriented student. This characteristic Is 
very pronounced aaonq female students* Additionally, a QO 
fesale is very likely to have a hobby which she feels Is 
math related. As pointed out earlier it is difficult to qat 
a handle on this because the students do not list hobbles 
which ar<i readily classifiable as sath related. A ®ale 
student, irrespective of quantitative orientation, and a nQO 
fe®dle are not likely to have siailar Interests. ft 
quantitatively orientel Male is^ however^ ©or® apt to sol^e 
m^th p'xzclei durlaq If^lsure M ®e than Ms nOO or female 
counter pacts. 

Pl-ith viowf^d as ao moro! f less tjiportant than any 

other su'-ijHtcts to societal advanceseat or the Bl^ck 
co^raunlty la the opinion of a quantitatively oriented 
stuvj'Mit* Fu r th**r i8.)r e ^ i t .> value to fiecuiinq ^fsptoyment with 
,% hl]h salary is know^p b?il this do^.^s not in and of itself 



foster q lantitdt Ive orientation^ A non quantitatively 
oclented stalemt, on the other hand, attaches Importance to 
math in terss ot its banaflt to the Black co««tinlty* llhlle 
It is not altogether clear why this opinion Is helfl^ the 
basis seeas to be threefold* firsts that the Black 
coamunitf*s problems are economic in nature hence a «^th 
back^irauni en<sbles one to unders^^and business practices or 
©anaqe a business* Secondly, knowledge of math Is 
considerei important for understanding th^ econoailc 
Implications of social policy* Its use as a tool for 
contt Ibu tlnv| to theories or Information -^hlch are of concern 
lo Black amerLcans was the third type of explanation. 

our quantitatively oriented student is definitely 
college or university bound- This student Is unlikely to be 
intetestei In attending a trade school or lunlor college. 
He or she a^plr^s to a nlte collar occupationt such as that 
of doctor, lawyf^t, ps^^ chologis t, architect or engineer, 
which tf^ois to be prestigious if not lucrative* Our non 
guan t i t at I v^^l y oriented student is somewhat likely to opt 
for i tw) yjar degree ar trade school certification that 
involves t specific voc^itlon^l currlculu® such as nursing, 
technical dcri^Cting^ or one of thii building crafts^ However, 
It shoi.tld be recalled Ihdt among th^ HQO's there 1:? still a 
strong i:eadency to^crard professional aspirations* 

Ar-iidt^ fro© v.he af ore.*Qv*nt i oned lifferences between the 
typical <iiian t i trs t i vf^ I y oriented stulont versus the typical 
noa ! U(i n ti td t i vt* I y orient^il student, thete are numerous ^r*.' 
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lffiport;int slmi lar It les. Parents, high school counselors, 
dad hifjh school teichers are all very influential In helping 
d student sake important leclsions^ Since mothers are by 
far thti most inpor tant group of in f luencers It Is reasonable 
to hypothesize that the eitent to which they are educated on 
the iaportance of math tht wore likely ve are to see 
students enrolling in ad^ancad aath electives^ The sa«e 
holds tru5 for fathers, but there is a ttflst« WQO »ales 
seem to greatly influenced by their older brothers and to 
a lesser axtent by their fathers* Since the reverse is true 
for go females, fathers should be targeted by school 
officials as an importan : source of curricular and career 
guidance for their ®ale as well as fenale children. 

counselors and high school teachers are fery Isportant 
sources jf information and serve as consultants to all 
students iriespective of the student's quantitative 
orlentatlvjjn oi: gender or sod oeconoaic status. An 
unfortunate liaitation of this study is that there are no 
clues as to the specific nature of their counsel and its 
i®poct to thi^ sain question at hand. It would be helpful to 
know tor esisple^ whether there is differential tracking 
depending on incofiat? or fasslly b<ickground or the results of 
:;tandar dl^ed tests or gender for that matter* 

It t; very clt>ar that even if students lik^ math, *nd 
their mdth t^^^icher^ participation In advanced fsath rleclives 
y.lli ni)t iu tomo' Mc il I y ces:ult» Kven positive eiperienr<*s in 
math clashes C'>upl-?d hijh edacitlonal an^l occupational 
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aspicatioRs Is not necessarilf enough. Host llltist ratlve of 
this poiat ^C8 the 16 8Q0 students who plan to attend a font 
year college oc unifersltf upon graduation fros hlqfh school* 
Their parents' educational and occupational expectations of 
the® were consistently hlgh# Twelve of these students knew 
the djubject area In which they planned to aajor* Six said 
they woult major in a nath or science related area; flie 
planned to «ajor in the social sciences; and one planned to 
major In business* Purthersore^ the six who planned on «ath 
or science related aajors also naaed aath as their favorite 
subjects. In spite of all this they took less than threes 
years of sath* The Implication of this finding Is that 
concrete Information about the significance of high school 
aath preparation to college majors and ultimate career 
aspirations is a crucial link. 

It appears that lower Income students do not aspire to 
the same helitits as their more affluent coun terp^at t s for two 
reasons^ ^irst of alU their awareness of career 
oppoL tun 1 1 les Is not as ireat* Secondly, lacfc of monef ^nd 
lack of Information about financial ^sslst/iace may pK^v^nt 
the® fro® be I Levi n I thdt att endence ^ t a four y r collegia 
or university is a realisiic qa.il* And if this tiot: 
consid^^Lel s possibility then a profession for wMch this 
educdtiontl background is i pr e rotju i s i te Is clearly out of 
t.he ^juestion. Assumini-j this is indeed the case, counselors 
\nd teachers m\ist dvsvelop ways to exuose these students to 
the tB.iny career options^ Secofivlly^ they mus^^ i^ake m^re 
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i nf or laat Ion on sources of finaacial <5ssistaace available* 

Ob^iously^ every studant should not feel compelled to 
attend a four year college or university. Slfiilarly^ all 
students should not be encouraged to pursue technical or 
white collar professions. The point is^ every student should 
be fully inforsed about the iiplications for his or her 
educational and occupational future before choices are wiade 
which in effect lisit their options. In order to sake this 
possible counselors and other educators must be well 
Informed md have the opportunity to share this infomation 
throughout a student's formative years. Second^ parents 
should be «ade cohorts la the advisinqr nnd career 
orientation process. For esaapie, workshops for parents 
might be designed, the contents of which should Include a 
review of the available math electlves; a discussion of the 
t ela t ionsh Ip between ®ath coursework to college admissions 
c equ i re@ea ts, as well as college majors and career options; 
and :>outC"5S of tlncincial assistance for college. 

Educators ®iist insist that school districts evaluate, 
<tnd wher^^ (appropriate, Jiodlfy the mathematics coursework 
regui resents for liecond-sry schools* The ^act that m%ny 
students Mij^y ffi<4th sast be capitalized upon so that more 
s:ud*nls. Irrespective of soc i oecono® I c status or parental 
hac^irouni cuce eliqible to attend four year c^ollege and 
lajjor in mat hoddt ic^ 1 , busin*>ss, scientific ^nd 

technological subject 'iire<^s* Tho\;^- undergraduates who 
vlesito dejte^.i In ather .iiscip?inHS would also benefit; they 
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woul^l be more satheaa t leal 1 / literate and hence have greater 
carav^r flfixibility within their occupations^ 

It i^ ilfficult to coipare the findings of this study 
with the related research*. This stuJy was not designed to 
replicate anf other research findings, but rather to provide 
an integrated and coherent assessment of the problea* There 
are some areas of agreement and disagreeisent worth 
highlighting howeirer« 

First of all, in this study family background, 
speci f leal 1 f socio<3conoaic s tat us and parental ed neat tonal 
attainment, does make a difference as suggested by Bond 
(1972) and ^ell (1974). i?adula (197a) and Toang (1974) 
would not agree given the conclusions of their research* 
Because of the differences in sampling techniques, sanple 
characteristics and size these studies represent It Is not 
possible to expljiin completely the contradiction posed ty 
this factor. It ©ay be that general achievement, and 
acadeiaic achievesent In schools are associated with 
socloHCono®i: status faforlnq the relatively affluent, 
j^heroas professional scientific attiinsent requires other 
qualiti45s thit are a bit more democratic in nature such as 
persistence. la other words, there ire people who transcend 
the oustiicl^s often associated with limited financial 
resources and ^ichieve tre;8endous occupational successes in 
the sciences js well a^^ other enieavorsa These people 
o^li^^ntly possess {ualities which in effect offs'^t obstacles 
;ind (acliltate achievment* 
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Qaantltiti wely oriented students have hal positive 
experiences rfith aath and in this respect the^ way be 
coapdrable to toun^j's (197U) Black scientists. The O0*s and 
the N00*> «ho have positive attitudes toHar*! «ath, when 
coapared alth the junior high school saaple In Johnson's 
(note 5) study and the high school students In the Warrett 
and Gates (note 1) study, lead ae to speculat«i that fiany 
younjster^ like math and If yiven encouragenent «lll 
continue to pursue this area of coursewock. 

.yhiie there is a iefinlte tendency for non Black 
feaales to avoid high school aatheiatics coursework (Fennema 
and Shecaan, 1977; Sells, 1972; Ernest 1979) there is no 
evidence from this study that this Is true of Black: feaales. 
Similarly, there is no support for the Barrett and Gates 
(note 1) ^^indlng that Black girls are more likely than Black 
boys to enroll in advanced «ath courses. 

In 3pite of the fact that there are relatively few 
Black AraeriCQins employed in satheaat ical, scientific and 
relatel professions, there is no evidence that this would 
also be the cAse with this sample. This raises the 
possibility thit these kinds of aspirations ar«^ sodlfled or 
negated at the un ierqraduate level. On the other hand , it 
Ir, juite possible that this group of students are better 
counseilei thaa the? larger Black stu'if^nt population and will 
achieve their jo<ils. 

In ronttist with Jacobowit?. (llflO) no v^vldence Is 
provid*i'1 for the finding that HIjcK fes-iles are qen^rall? 
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not Interested In scientific careers^ tfhat appacent Is 

that girls ire tttracted to occupations thrauqh which a 
societal contribution can be »ade* Hence ^ the <1eqreB to 
which »athe«atlcs and scientific occupations are shown to 
benefit or help others Is an Important elesent In 
malntalninyi or «otl?atlnrf female interest In iuantltatl?e 
occapat loas« 

In the course of conducting this study and analyzing 
the resultant data I have concluded that further research Is 
sorely needed. First and foreaeost, a comparable study 
Involving a larger group of students that Is wore 
representative of Black American high school students as a 
^iholo Is still needed. This would permit generalizations to 
the largu' population and possibly the identification of 
addl t lonal distinguishing characteristics. This Is 

particularl/ laportant If we are to on^lerstand the 
differences within gender groups* H^^ must recall that eight 
differences between QO ^nd HQO girls were found, while only 
two differences were found for boys. Of course we could 
rissurae bofs are ©ore homogeneous as i group, but wlthotst a 
largt:*r staple thit is more representative of Slack high 
school stud'^nts as d whole this would be a fallacious 
conclusion. The relatively s®all nuiabei of bofs involved In 
this sliidf 4e^kenod ®y ability to investigate similarities 
and d I f f erenc^'v? • This u.m^ especially true whf^n relatively 
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large nusbers of boys failed to respond to a qusstlor* 

InforaatloD about the nature of adtic*=i qlven by 
ioflaentiil others merits aore eitenslve exanlnatlon aIso« 
This will result In specific recommendations on ho» to 
structure parental involveaent, as well as career and 
academic counseling. Finally, the qualities of a math class 
and teacher which coablne to sake for an enloyable or 
challenging versus boring or intimiddting eiperience need to 
be explored in a way that better persit.n a student to 
describe this phenomenon in his or her own words^ This 
inforaiation will allow sath educators to refine those 
aspects of tha clissroom environment that foster positive 
attititsdes and laodify thas^^ that serve as hindrances* 
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APPENDIX A 
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TABLE 5 

COWPARISOH Of MOM 30 AMT IT ATI V B LY ORIEMTBD (MQO) 
AMD QUAMTITATI¥BLY OMBHTED (QO) STODBMTS 

BT GENDER 



R0« TOTAL 

29 
21 
50 

CORRECTED CHI SQaARE=0.0 
WITH 1 DEGREE OF FRBBDOH 
5IGBIFICAMCE-<1 .000 



ORIKNTATIOM 

COLUflM TOTAL 



GBMOBR 
FBnALE HALE 
16 13 
12 9 
28 22 
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TABLE 6 

COnPAHISOM OP- MOM QUAMT ITATIV ELY ORISHTBD (HQO) 5T0DEHTS 
HMD QaAMTITATIVfiLT ORIEMTED (QO) STOOEHTS 

BY PAHILT INC01B 



FANILT mcOHE 

ORIBMTATIOM <$24,003 >$2U,000 ROH TOfAl.S 

MQO 13 5 Id 

QO II 15 19 

COLUHM TOTAL 17 20 37 



CORRECTED CHI S0UARB=5.727 
WITH 1 DEGRBE OF FHEBDOfl 
SIGNIFtCA!ICg=<.01 
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TABLE 7 

C0HPARI50N OF QO ANTITATIf EL» ORIBHTEO FEHALff (QO) 
STUDEMTS AND KOH QU AHT ITAT I? E LY OhIBITED PEfSALB (SQO) 

STUDBSTS BY FAHILY I»COHE 



FAfilLY IHCOHE 

OHIENTATION <$24,000 >$2a,000 R0» ?r)TAlS 

NQO 9 1 10 

00 1 10 11 

COLOMM TOTAL 10 11 21 



CORRECTED CHI 3QU A HE= 1 0. 6 9 4 
WITH 1 DEGREB OF FREEDOH 
SIGNrFICA!ICE = <.001 



TABLE e 

COMPARISOII OP GIRLS tROrt fAHILIES 
MITH iNCOnES OF LESS THAN $2U,000 AHD GTRLS 
FROH PAHILIES WITH INCOHBS GREATER THAM «7I«I^OOO 
BY EDUCATIONAL ASPIRATIOMS 

FAMILY IHCOBB 
ASPIRATIOM <S2a,000 >$2U,000 ROUTOT^L 

POUR YR. COLLEGE 5 11 16 

JR. COLLEGE 5 OS 

COLUHM TOTAL 10 11 2t 



CORRECTED CHI SQUARE = 4.7:?5 
WITH 1 DEGREE OF FREEOOH 
SIGMI F£CA!ICE = <r02 
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TABLE 9 

coHPARisoM or non qoahtitati?ely ORIBIITBD (HOO) stooemts 

AND QUAMTITATIVBLT ORIEHTED (QO) STUDEMTS WHOSE 
MOTHERS ATTBMDED COLLEGE 

nOTHER ATTBMDBD COLLEGE 

ORIBMTATIOM YES NO ROM TOTAL 

NQO 10 17 27 

QO 13 6 19 

COLUHH TOTAL 2^ 23 US 

COBRECTED CHI SQUARE=- 
MITH 1 DBGREB OF FRBEDON 
SIGIiirrCANCE = <.07 



TABLE 10 

COHPARISOH OP NOH QU AMTITATIVELY OHIBIiTEt) (WQO) 
AHD QUAHTITATt?El.Y OHIBIITBD (QO) 3T00B»TS 
HHOSfc FATHERS ATTENDED COLLEGE 



FATHER ATTENDED COLLEGE 
OniBNTATlON YES NO R0« TOTAL 

■QO 2 11 13 

QO 7 4 11 

COLUHi TOTAL 9 15 24 



C0RRE:TED CHI S00A'nlS=a,039 
WITH 1 reCRBE OF FREEDOn 
SIGH1FICANCE-<.0U 




TABLE 11 

COKPARISOH OF NON QUAHTITATIfELt ORIEMTED (1^0) AHO 
QOASTITATIVELY ORIBHTBD (QO) STUDEHTS WHOSE 
FATHERS HAVE OCCUPAnOHAL PREFERESCES fOR TREW 



FATHER HAS PREFERENCE 

ORIEMTATIOM YES SO DOH'T KNOW OTf^BR ROW TOTAL 

HQO 5 1 3 8 2 28 

QO 10 10 1 0 21 

COLUHB TOTAL 15 23 9 2 «9 



CHI 50UARB=8.67 

«ITH 3 DEGREES OF FREB0O« 

SIG«IFICANCE-.<03 



TABLE 12 

COBPARISOH OF MOB QO AMTITATI f ELY ORIEHIEO (WCO) 
AMD QUANTITATIVELY ORIEHTED (QO) STUDENTS BY 
LEAST FAVORITE SUBJECT 

LEAST FAYxirilTB SUBJECT 

ORIBKTATIOM HATH/SCI HUHABITIBS* ROW TOTAL 

Mao 14 12 26 

QO 4 17 21 

COLOMM TOTAL 18 29 47 



CORRECTED CHI SQUARE=4.571 
WITH 1 DEGREE OF FREEDOfl 
3IGNI FrCAMCE=<.03 



*I.E. ENGLISH, SOCIAL STUDIES, HISTORY 




TABLE 13 

COnPARISON or HOM gOASTITATIfELY ORIEMTBD (WOO) AND 
QUASTITATIVELT ORIBMTEO STUDENTS (QO) WHO RAVE 
OCCUPATIONAL PRBFBRBMCES BT LEAST LIKED 5(JRJ?5CT 
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ORIEMTATIOII 

NQO 

COLlinU TOTAL 



LEAST LIKED SUBJECT 



HATH/SCI HUHARTTIES* ROM TOTAL 



1 3 

a 

1 7 



6 

16 

2U 



21 

20 



CORRECTED CHI SQUARE=5.785 



tflTH 1 DEGREE OF FREEDOM 



SIG«IFrCASCE=<.01 



*r.g. KSGLI3H,, SOCIAL STUDIES, HISTORY 




ERIC 



• 



89 

TABLE 14 

COHPARISOH OF MON QUAHTITATIf EL Y ORTBNTBD FEWALE (HQO) AUD 
QdANTITATIVBLT ORIEMTBO FEflALE STUDEHTS (OO) 
BT LEAST LIKED S08JECT 



LEAST LIKED SUBJECT 

ORIEKTATIOS MATH/SCI HOHAMITIES* ROW TOTAL 

NQO 8 6 19 

QO 1 11 12 

COLUHM TOTAL 9 17 ?fi 



CORRECTED CHI SQUARE-a.OlS 
WITH 1 DEGREE OF FREBDOH 
SIGMI FtCAIICB=<a02 



*I.E. ENGLISH, SOCIAL 3T0DTBS, HISTORT 
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TABLE 13 

CONPARISOM OF MOR QUR!ITI7ATI?ELT ORIBHTED hUD 
QUAHTITATIVELT ORIENTED STUDENTS BT ATTRIDKMCR 

AT HATH LECTURES 

ATTBMDEfiCB AT BATH LECTURES 



ORIBMTATIOII 


NEVER 


OFTEM 


ROW TOTAL 


HQO 


20 


9 


29 


QQ 


5 


1 6 


21 


COHJMi TOTAL 


25 


25 


50 



CORRECTED CHI SOUARE=8.210 
WITH 1 DEGREE OF FRBEDOH 
SIGNI FICA»C'=<.OOU 



TABLE 16 

COHPARISOM OF HON QU AMT I TAT I? B LT ORIKSTBD (HQD) fRHALBS 
AND QUANTITATIVBLT ORIENTED (QO) FEflALES 
BY ATTBNDENCB AT HATH LBCTORBS 

ATTEMDENCB AT HATH LECTURES 



ORIENTATION 


NEVER 


OFTEN 


ROW TOTAL 


NQO 


1 1 


5 


16 


QO 


2 


10 


12 


COLUnN TOTAL 


1 3 


15 


28 



CORRECTED CHI SQ0ARE=5«531 
«ITH 1 DEGREE OF FHEEOOH 
SIGN! FICAMCB=<.01 




TABLE 17 

COHPARISOH OP HON QUANTITATIf ELY ORIENTED (WQO) FEHALES 
AHD QUAMTITATIVBLY ORIENTED (QO) FBffRLES 
8T HATH HOBBIES 
flATH HOBBIES 

OBIBMTATIOM HEVBR HAVE OFTEN HAVE ROM TOTAL 

NQO 11 5 16 

QO 3 9 12 

COLaBN TOTAL lU tU 2*1 



CORRECTED CHI SQU*HB=3.6a5 
WITH 1 DEGREE OF FREEDOH 
SIGIIIFICANCB = <.05 
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TABLE 18 

CO»lPAHrS0!l OF HOM QUANTITATIVELY ORIEMTED (1IC>0) HALES 
AMD QUASTITATIVELY ORI BIITEO (QO) HALES BT PRRO^JE^CT OP 

SOLVING HATH PUZZLES 



SOLVE HATH POZZLES 

ORIEMTATIOH NEVER OFTEH ROW TOTAL 

MOO 9 a 13 

QO 18 9 

COLUHB TOTAL 10 12 22 



CORRECTED CHI SQUARE=5.091 
WITH 1 DEGREE OF FREBOOH 
SIG!IIFtCAMCE=<.02 




TABLE 19 

COMPARISOM OF QU AM T IT ATI ¥ EL Y ORIEMTED rE^^HLES 
AMD HALES BT PRBQOBHCY Of HAVIIIG 
flATH RELATED HOBBIES 



BATH RELATED HOBBIES 
GBWOER SE?EH OPTEN ROW TOTAL 

FBflALB 3 9 12 

HALE 8 1 9 

COLOHII TOTAL 11 10 21 



CORRECTED CHI SQUARfc-U. 2B6 
WITH 1 DEGREE OF FREEDOM 
SIGMIFICAflCB = <.01 
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TABLE 20 

COHPARISOB OF HON QOAMTITATITELY ORIBSTED {HQO) STOOE^ITS 
lino gUAMTITATIVBLT ORIEMTEO (QO) STODEWTS BY 
RATISG OF IHPORTAIICE OP HATH RELATED OCCO^ATTOWS 

TO THE BLACK COMHUJITY 



inPOHTAMCB OF flATH RELATED OCCOPATIOHS 
ORIBNTATIOH VERY IflP, SOWEWHAT IHP. UHTTPORT URT ROW TOTAL 

MQO 15 t2 2 29 

QO 5 16 0 21 

COLUHi TOTAL 20 28 2 50 



CHI SQU AHB = 6.'i56 

WITH 2 DEGREES OF FSEEDON 

5rGflIFICAflCB = <.03 
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TABLE 21 



COMPAHISOS or PEHALES AMD BALES BY 



RATING OF THE IHPORTAMCE OF MATH 



RELATED OCCUPATIOMS TO THE BLACK COH^OtlTTT 
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GENDER 
FEn ALE 
KALE 

COLUMN TOTAL 



IHPORTAMCB OF MATH RELATED OCCHPATTONS 
VERT IHP. SONEUHAT IKP. ONTHPORTANT ROM TOTAL 
15 13 0 2« 



20 



15 
28 



2 
2 



22 
50 



CHI 5QUARB=6,516 



KITH 2 DEGREES OF FREEDOM 



5IG»IFICA!ICE = <.03 
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TABLP 22 

COMPARISON OP FBHALES AHD WALKS BY mTTHG 
or IHPORTAHCB Of HATH TO SOCIETT 



IHPORTAMCB OF HATH TO SOCIETT 
GEBOER nORB IHP. AS IHP. ROM TOTAL 

FBBALE 3 25 28 

HALE 8 14 22 

COLUJIM TOTAL 11 39 50 



CORRECTED CHI SQUARE=3.346 
WITH 1 OhGRBB OF FREEDOH 
SIGlllFICA!«CE = <«06 
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TABLE 23 

COHPARtSON or Hon QUANTITATTf BLT ORIEHTBD (W^O) WALES 
AMD gUAIITITATI?BLT OBIEMTED (QO) WALKS BT 
RATING OF BATH RELATED OCCUPATIOHS 
IHPORTAiCE TO THE BLACK COHHUMITT 



IMP0RTA8CB OF flATH TO THE BLACK CaHKOWTTT 
OHIEHTATiail VERY IHP. SOHEHHAT IMP. UMTffPOR? A hT ROW TOTAL 

HQO 5 6 2 13 

QO 0 9 0 9 

COLUWK TOTAL 5 15 2 22 



CHI SQUARE-?. 107 

WITH 2 DEGREES OF FREEDOPI 

srG»IFrCAJICE = <.02 
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TABLE 2U 

COHPARISOM OP MOM QOAMTITATIVELY ORIEMTBD (MQO) STODBMTS 
AMD gOAMTITATIVELT ORIEMTBD (QO) 5TUDBIIT5 8T 
POST HIGH SCHOOL EDOCITIOMAL ASPIRATTOMS 

POST HIGH SCHOOL EDUCATIOMAL ASPIRATIOMS 
08IESTATI0M COLLEGE JOMIOS COLL. DOM'T KMOW ROM TOTAL 

MQO 16 12 1 29 

QO 21 0 0 21 

COLUHM TOTAL 37 12 1 50 

CHI squares! 2.721 

WITH 2 DEGREES OF FREBDOH 

SIGMrFrCA»CE=<.001 
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TABLE 25 

COflPARl!508 Of HON QUANT ITAT If B LT OHIBNTBD {^On) FBWALKS 
AMD QUAMTITATIVBLT ORIEMTED (00) PEHALBS BT 
POST HIGH SCHOOL BDOCATIOHAL ASPIRATIOWS 



ORIEIITATiaB 
nQO 
QO 

COLUHH TOTAL 



POST HIGH SCHOOL EDUCATIONAL RSPTRATIO»fS 

COLLEGE JOlilOH COLLEGE ROW TOTAL 

8 5 Ifi 

12 8 20 



20 



16 



16 



CORRECTED CHI SQUARE=6.1 23 
WITH 1 DECREE OF FREBDOH 
5rGlliriCA!ICE = <.01 
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TABLE 26 

COHPARISOII OF MOH QUAHTITATIfELT ORIBMTBD (»00) STOOEHTS 
AHD QUAHTITATIVELT ORIBKTEO STUDBMTS (QO) BY CATEGORY Of 

OCCUPATrOMAL ASPIRATIOHS 



OCCUPATIONAL CATEGORY 

NO RESPOMSB PROFESS. G HOM PROFESS, ROW 

ORIENTATIOM TECHNICAL 6 TECRHICAl TOTAL 

BQO 5 16 n 29 

QO 1 20 0 21 

COLUnil fAL 6 36 ^ SO 



CHI 3QUA8B=1 0.089 

aiTH 2 DEdRBBS OF FREfcOOW 

SIGfJIFICAJICB = <.006 




102 



TABLE 27 



COH?ARISOH OP rSSALBS AND HALKS BT REASOW 



FOR CHOOSIMG All OCCUPATIOII 



GENOSR 



PEHALB 



REASOM FOR CHOOSIIIG Alf OCCOPATTOM 
INTRINSIC* PEOPLE SALART GLAKOaR OTHER ROW 



RALE 10 



COLUnil TOTAL 19 



ORIENTED 

8 4 

0 U 

8 a 



1 
1 

2 



1 

0 
1 



TOTAL 
23 
15 
38 



CHI SQUARB=7.710 

WITH U DE^.REES OF PREBOOF! 



SIGIIIPICAMCE = <.1 0 



^r.E. ENJOTS THE KINDS OP TASKS INHERENT TO EWPLOf^ENT IW THIS 

OCCaP&TION 



^ >w 
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T4BLB 28 

COrtPARISOM OP MOH QU ABTITATIf ELY ORIEITED (HQf)) STOOKWTS 
AND QUHSTITATIVELT ORIEIITED (QO) STODEllTS BT ETTEIIT OF 
OLDBH BROTHERS IMPLUEIICB 0» POST HIGH SCHOOL PLUIIS 



BXTBIIT OF OLDER BROTHER'S IHFtUBHCB 

0RIB8TATI0M MOT IHPORTAHT inPORTHHT ROW TOTAL 

HQO 14 9 21 

QO 18 2 20 

COLUBll TOTAL 32 11 II 



CORRECTED CHT SQUARE=3.361 
WITH 1 DE1REE OF FREEDOH 
SIGSIFICA{ICB=<.06 
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TABLE 29 

COflPARISOM or PEHIIKS AND flALSS BY TIfK 
EXTENT OF THEIR OLDER BROTHERS ISPLOEWCE 
ON THEIR POST HIGR SCHOOL PLAMS 



EXTBilT OP OLDER BROTHER'S IBfLaEUCE 

GBSDRR SOT IHPORTAMT IfiPORTAMT WOW TOTAL 

FEMALE 12 2 19 

flALE 2 7 9 

COLOHM TOT^L 14 9 21 



CORRECTED CHI 5QUARE=6,797 
«ITH 1 OEIRBB OF FRBBDOfI 
SIGHIFICASCE=<.009 
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TABLE 30 

COHPftBISON OF QOAMTITATIVBLT ORIBMTBD FBHRLFS A«D 

yOAMTITATlVELY ORIBMTED HALES BY THE BXTBWT TO WHICH 

THEIR FATHERS INFLUBMCBD THEIR POST HIGH SCHOOL PLAHS 



BXTBMT OF FATHER'S INFLOEHCE 
GBUDSR MOT IHPORTAHT inPORTAiT ROW TOTAL 

FEMALE 1 11 12 

HALE 5 4 <> 

COLUfm TOT*L 6 15 7^ 



CORRECTED CHT SQUARE=3. 54 3 

WITH 1 de:;reb of frebdoh 

3IGll£FrCAflCE-<.CS 



T&BLB 31 

COflPARISOM OF HOH QU AHTI TATI? ELY ORIRHTBD (HQO) PEHRLRS 
WITH QUANTITATIVELY ORIBIITRD (QO) FBHALBS BY THE 
EXTENT TO ilHICH THEIR FATHERS IMFLUEMCEO THEIR 
POST HIGH SCHOOL PLANS 



OfllBMTATIOH 



QO 

COLUPH TOTAL 



EXTBHT OF FATHER'S IHFLaEICE 

NOT IMPORTANT IMPORTANT ROW TOTAL 

8 a 16 



1 

9 



11 
19 



1 2 

2n 



COrVbCT^D CHI SgUARE-3.714 

V..-' 

WITH 1 DBaREB OF FREEOOH 
SIGNrFICAMCB=s<.05 
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PSYCHOSOCIAL INFLUENCES ON THE MATH ATTITUDES AND INTERESTS OF BLACK JUNIOR 

HIGH SCHOOL STUDENTS 



Introduotion 

The current underrepresentation of Blacks, women, and other disadvantaged 
groups in American society in the areas of science and technology is well docu- 
mented. The differential achievement among different race and sex groups on 
standardized tests is also a well--established an I well-publicized fact. However, 
compilation of statistics and anecdotal evidence is an insufficient arid often- 
times misleading approach to resolving these problems. 

Furthermore, widle many programs have been established by public and 
private organizations to address the current lack of Black, minority and female 
participation in the sciences and technical fields there is a two-fola problem 
with such efforts. One, such programs and efforts are based on current 
assumptions, stereotypes, beliefs, limited observations and experiences, A 
viable knowledge base does not exist at this point to guide the efforts of 
programs of this nature. Secondly, many of these programs are proceeding without' 
evaluating in rigorous terms the results of their efforts. Thus, it will be 
difficult to ascertain if the appropriate questions and problems have been 
addressed and secondly if the programs are having some impact upon the problems 
that they are addressing. In short, more research is necessary in order to 
1) go beyond the surface observation of differential performance on standardized 
tests and 2) to guide and assess the intervention actions of various public 
and private programs. 

While different levels of achievement are reported for race and sex groups 
at levels ranging from the elementary school to the professional level, most 
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efforts to date to address the imbalance in science and technical participation 
have been directed to the college and professional levels. The problem with 
this approach is that it only focuses on the problem in its later stages and does 
not examine the antecedents of the problem nor the development of it in its 
earlier phases and in contexts outside of the academic and professional worlds. 
Therefore, I would argue that more research is needed that examines the 
relationship among social, cultural and psychological variables widen may 
influence Black math and science participation, especially during the formative 
years in a student's life. I would further maintain that a social systems model 
(Billingsley, 1968) of the interaction between the Black child, his family, 
community and the larger society may be helpful in examining the relationship 
among environmental, familial and personal factors, and in explaining the 
differential rates of achievement and participation of Blacks in scientific and 
technical endeavors.''" 



New approaches are needed not only in addressing these probelins programmaticall^ , 
but also in the conceptualization and investigation of the root causes. In 
addition to looking at the factors limiting Black participation in the sciences 
and technical fields it is mandatory that those who are concerned about devising 
effective solutions, which are also culturally and socially compatible to the ■ 
Black experience, be aware of enhancing factors that can contribute to increased 
Black involvement in these important areas of American life (see Joluison, 1978, 1979). 

T he Present Study 

This article examines the relationship among certain paycho;]ocial variables 
and the mathematics attitudoy and activities of Blcick Junior high school ctudents. 
The students arc sevcnth-and eighth-jraders in an inner-city school system in 
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the Midwest. The students in six classes at two predominately Black middle 
schools were involved in a quasi-experimental progrsim to ascertain the 
effects of providing career infonnation on science and technology in culturally 
sensitive ways on the science attitudes of the students. For purposes of this 
article attention is given solely to the relationship among math attitudinal 
and activity variables, the students' career aspirations, and parental occupation. 
It is assumed that these latter two variables reflect home and community 
influences . 

Data on these variables were collected by Jieans of a seven page 
questionnaire which was read to the students in their classrooms (generally in 
Social Studies or English classes), iVIany of the items are the same as or 
similiar to attitude questions used in the National Assessment of Educational 
Progress studies of science attitudes and performance (l97i), 1978). Other 
items in this questionnaire were developed by the research staff on this project. 



One hundred fifty-eight students participated in this study. All were 
Black with the exception of one female of Asian extraction. The students were 
between 12 and 16 years of age with the average (mean) age being 13.6 years. 
Most, seventy percent of the students v/ere in the eighth grade and thirty percent 
in the seventh. The average age for the eighth graders was 13-9 (sd=.63), and 
that for the seventh graders were 12.9 (sd=.77). According to data on parental 
occupations most of the students c^me from ]ov/ income or lower middle income 
fa:ailit:s. Since no grade or sex differences wore found on the various variables 
of interest >da ta are re])Orted on this sample as a whole. 



2.' 1 1 



Le vel of Math Activities and Interests . Students reported low to medium 
levels of interest and involvement in activities related to mathematics. A 
composite index consisting' of nine items asking about mathematics interest 
and activities was used to assess this variable. Forty-seven percent of the 
students responding to these items hs ; low levels of involvement or interest 
in mathematics. Another forty-nine percent had medium-level and only three 
percent reported a htgh-level of interest or involvement in math-related 
activities. Furthermore, these items suggest that, for the most part, these 
students' involvement with math-related activities is limited to classroom or 
school situations. 

The items making up this index and the students' responses to them are 
reported below in Table 1. These it^ms were collasped to create a summary 
measure of math activities and interests. The categories "Never" and "Seldom" 
were combined and assigned a value of 1; "Often" was given a value of 2 and 
"Always" a value of 3. Those whose average response fell in the "never-seldom" 
range are classified as "low" in math activity and interest; those in the 
"often" range as "medium", and those in the "always" range as "high". The 
Croiibach's alpha, a coefficient of reliability measuring internal consistency 
of a scale is .816, quite acceptable for research purposes. 



(Place table 1 here) 



Social Importance of Mathematics . To assess the students' sense of the 
importance of mathematics in three different social contexts they were asked 
elbout the importance of mathomaticfj in the advancement of society, in obtaining 
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a good paying job, and its benefit to the Black community. These three items 
were used to create a singe index. Overall, the students felt that mathematics 
was socially important with 60% indicating that it was very important in these 
various contexts, ^0% somewhat important and less than 2% indicating that it 
was unimportant. 

An examination of the specific items shows that 35^ of the students felt 
that math was important for societal advancement, ^6% felt that it was somewhat 
important, 4^ indicated that it was less important than any other subject, and 
^% did not respond to this item. Almost 70% indicated that math was veiy 
important in getting a good paying job, about 2^% felt that it was somewhat 
important in getting a good paying job, 1% felt that it was unimportant, and 
almost ^% did not respond to this question. When asked about employment, 
occupations, and professions which could benefit the Black community, ^8% felt 
that it was very important for a parson to have a good background in math, 31% 
felt that it was somewhat important, and 3% felt that it was unimportant to have 
a good background in math. About 8% did not respond to this item. 

Generally, we see that students feel that mathematics play an important 
role in society, particularly in the area of jobs and the possible benefit 
that professional occupations requiring math backgrounds could render to the 
Black community. Students were more tentative in their assesijment of the 
relative importance of mathematics for the advancement of society. 

S tudents^ P^eelings About Math Teachers and Math Classes > Eighly^-nine 
pcrcenL of the students reported that their teachers liked uialh. Sovenl,,— two 
percent indicated that the teacher made math exciting and 62% felt that the 



teacher was enthusiastic about the subject* When asked how did they feel 
about their math classes, JJ% felt that they were interesting, another J6% 
felt that they were challenging, 20% found them enjoyable, with less than 10% 
reporting that they weie either boring, intimidating, or frustrating. 

These data indicated the students feel positively about their math classes, 
regard their teachers in a favorable light, and show awareness of the importance 
of mathematics in society in general. However, by their own reporting they 
show a low level of interest or involvement in math activities. Also their 
math teachers evaluated almost 60% of the students as being either fair (38y5) 
or poor {20%), while they rated y7% as either good {29%) or excellent (85S). 

In an attempt to identify factors that may account for the low level of 
mathematics-related interests and activities, several variables at the level of 
the individual, the family and the larger society were examined* 

The Math and Science Connection * The study of mathematics, v/hile useful in 
its own right, is usually considered a requisite stepping stone to careers in 
the sciences and technological areas. Thus, data were also collected on students^ 
interests in science, their views of science and teclmology in society, their 
career plans, and the occupations of their parents. 

Science Attitudes and Interests . Several measures were developed from a 
series of released items from the National Assessment of Educational Progress' 
soienco attitude questions (1975). The one relevant to this discussion dealt 
With students^ perception of themselves as scientists. That is, it attempted to 



measure- personal identification vd.th being a scientist (for example, items such 
as: "I would like to become a scientist", or "For me to become a scientist would 
be harmful or beneficial" or "Studying science in school is hard or easy"). 
The reliability coefficient of this scale, as measured by Cronbach's alpha, is .789. 

On this composite index less than 205? of the students had responses that 
showed a high regard for themselves as a scientist or identification with the 
process of becoming a scientist. For exanqple, only 6% agreed with one of the 
items of this index: "I would like to become a scientist". The V^^st majority of the 
students in this sample (75^) demonstrated only some interest in becoming a 
scientist. 

The student' s perception of himself as a scientist is considered important 
for a number of reasons. First, in order for a person to engage in a scientific 
career that person must have the perception or awareness that he or she is 
capable of becoming a professional in this area. Related to this notion is the 
relationship of self-concept to academic achievement (and subsequent professional 
accomplishment). While it was earlier thought that Black students had 
negative self-concepts and that poor academic performance could be accourted 
for in part by these, more recent research has shown that Black children as a 
rulQ have high senses of personal worth transmitted to them by their families 
(Cross, 1978). These recent findings, therefore, suggest that global indicators 
of self -concept do not provide the necessary information about Black children. 
However, this measure of self as scientist is more specific to the^hand. Namely, 
it focuses specifically on the student's feelings about personal involvement in 
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the scientific process, and therefore should be more useful in assessing student 
attitudes toward scientific careers. 

As noted earlier the relationship between mathematics and science is evident. 
Therefore, this measure of perception of self as scientist is useful to explore 
interest, attitudes and performance in mathematics. 

Factors Related to Mathematics Activities and Interests . A highly signifi- 
cant relationship was found between the measure of self as scientist and 
students^ report of their levels of mathematical activities and interests. Those 
with high perceptions of self as scientist were also more likely to report 
high levels of math activities and interests. Fifteen percent of those scoring 
high on this measure reported high levels of math activity compared with 2S% 
for those scoring in the medium level and 0% for those scoring low on this 
measure. Table 2 presents these data. 

(Place Table 2 here) 

Interestingly, students who report a high perception of self as scientist 
are generally not the students who are rated by their math teachers nor science 
teachers as being the best students in these subjects (see Table 3 and 4). Of 
the p8 students rated as being good or excellent students in math only 22^ 
have high scores. Likewise, of the 50 students rated by the science teachers 
as being excellent or good in this Subject, less than 2^% are among those who 
had high scores on this measure. These data can lead to one of several conclusions 
First, good students in math and science are unaware of their scientific 
potential and do not rate themselves higiily on this factor* Secondly, it may 
be that there are students in the math and science classrooms who have the 
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interest in these areas but whose potential are not being tapped by either the 
classroom situation or the teachers. Or, both of these reasons may be plausibl 
Data from this study do not allow one to determine which of these possibilities 
is the more likely one, although I am inclined to favor the latter one. 

On the other hand, students who had high ratings on the self as scientist 
scale tend to evaluate their math teachers favorably (see Table 5). This would 
suggest that although some of these students are not doing well in mathematics 
(and in science) there is the potential for them to improve their performance 
since they have positive feelings about their teachers, and, therefore, by • 
inference, good rapport with them* 



(Place Table 3,4,5 here) 



No association was found between the students' reported level of interest 
in math and science activities and the teachers' evaluation of the students in 
math and science. Of those who reported a high level of math- related activitie 
80% were rated fair by their math teachers and 20% as good. This is to say 
that only one of these students was among the 58 students who were rated as 
good or excellent by the' math teachers. Forty-five percent of those rated by 
the teachers as being good or excellent students in mathematics were found in 
the middle level of math interest and activity. Fifty-three percent of these 
students were in the lower level of math activity. This same situation held 
true for the science teachers' evaluation of the students. Only 2 of the 5 
students who had high scores on the math activities scale were rated as good 
students by their science teachers. The v^ther tlu^ee had fair ratings. Forty 
percent of the good and excellent students were in the middle level on the math 
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activities scale and 56^ were on the low level of the math activities scale. 

There was no correlation between students' reported levels of math-related 
activities and their evaluations of their math teachers. On the other hand, 
there, was a highly significant relationship between the students' evaluation of 
the teachers and the teachers' evaluation of the students' math performance. 
Generally, the higher the teachers' rating of the student the higher the student 
rating of the teacher. (Table 6 presents these data). From these findings 
it is plausible to assume that teachers' expectations and attitudes are 
important variables affecting both the performance as well as the activities of 
studenttj. However, the data on this sample of junior high school students do 
not permit an examination of the precise role and function of teachers in the 
development of mathematical anl scientific-related interests and activities. 
(This relationship is being assessed as part of a larger study in progess 
by the author). 

(Place Table 6 here) 

The measure of the level of math activity nd interests also showed 

positive and significant -correlations with a number of other attitudinal 

variables. These are the perception of the role of mathematics in society 

(X^==13.74, df=4, p-0.009), the level of students' interest in science 
2 

(X =30.15, df=4> p-O.OOO), the students' feelings about math classes 
2 

(X =10.55, df=2, p=0.005), and the importance of a math background in the 

2 

development of the BL 3K community (X =10.36, df =4,p=0.00/; ). 
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students' Career Aspirations and Math Interests > Overall, students were 
unlikely to select scientific, technical, or medical careers (14.6^') or other 
professional occupations (15.9^). On the other hand students were more likely 
to select white-collar, blue-collar, skilled labor, crafts or unskilled 
labor occupations as their career choices (21.7^). Also a sizeable number 
of students (17.2^) selected entertainment, athletic, or arts professions as 
career choices. The largest number of students however {30.6%) either identified 
several career choices, career interests not listed above or were undecided. 

Of the 5 students reporting high level of math activity and interest, 
only one indicated an interest in a scientific or technical career. The other 
four students expressed career interests that were either in several categories 
or were unspecified. Students reporting low or medium levels of mathematics 
activities and interests were fairly equally distributed among the various 
career choices and occupational categories. Table 7 contains the data on 
this relationship. 

(Place Table 7 here) 

No relationship was found between the career in:^epests of the students and 
parental occupation. Most of the students' parents were employed in the lower 
occupational categories or were unemployed. Many of the students did not know 
their father *s occupation (25.3^); and 11.4^ did not know their mother's 
occupation. The data on the parental occupation are presented in the table below 
(Table 8). 



(Place Table 8 here) 



Whereas there was no relationship between the math interests of the 
students and their career choices, significant relationships are found between 
teachers' assessment of the students' math and science performance and students* 
career choices. As the da'la in Table 9 indicate, students who are rated 
"excellent" in mathematics show no interest in scientific, technical or medical 
career^. On the other hand they are likely to show interest in other 
professional occupations and in the areas of sports, entertainment or the arts, 
or to have vague or no notion of their career choices. Students identified 
as being "good" in mathematics were more likely to select technical, scientific 
or medical careers as a choice than most of the other categories of career 
options and were more likely than those in the fair or poor categories. However, 
the largest percentage of students in the good category fell in the ether, 
don't know or several choices category (46.7>b). Those students who were rated 

"v 

"fair" or "poor" were re likely to select occupations in the lower occupational 
categories than were the other students. However, it is interesting to note 
that students in these categories were more likely to select scientific-technical 
professions than were students rated as excellent. On the other hand, students 
rated as excellent were more likely to select sports, entertainment or arts 
professions than the fair or poor students. These data clearly show that 
students with the ability for mathematics are misguided or unguided in their 
career options. 

(Place Table 9 here) 

Students rated as excellent by their science teachers were for the most 
part unclear about their career options (45.6^) or else chose other professional 
occupations as their career interests (36./^^). The same number chose scientific 
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and technical careers (9.1JS) as tl^se who chose entertainment, sports and the 
arts as career options. Student^ rated as good are also more likely to be 

/ 

I 

vague about their career choices (41^). However, a larger percentage of 

j 

these students have identified ^cientific-technical fields as a career choice, 
A sizeable portion (l5.4?f) have i. chosen athletics, entertainment or arts 
professions. Students who are rtited poor or fair in science by their teachers 
are less likely to choose scientific or technical professions than are the ' 
other students and are more likely.^ to choose the lower level occupations, 
(See Table 10). 



(Place Table 10 here) 



Dato from these ar.alyses show that students including the good ones, are 

not attracted to or are aware of scientific, technical and medical professions 

as a career option in the early stages of their academic careers. It is also 

interesting to note that those students who are highly evaluated by their math 

and science teachers do not choose lower- level occupations as their career 

options. However, they are overrepresented among those students choosing 

several types of occupations, or having vague notions of what they want to do. 

« 

Conclusions 

Students saow positive attitudes toward math classes and teachers, although 
they have low levels of math-related interests and activities. They recognize 
the importance of math and science in different social contexts. Hov/ever, in 
addition to having little math-related activities and interests, most of the 
students in this sample are rated by their teachers as low to average achievers 
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in mathematics and science. However, teachers' ratings do not correlate 
significai:tly with students' reports of their math< and science activities and 
interests. 

These differences show up in students' career selections. Those who 
identify themselves as being interested in math and science activities are more 
likely to identify math-and sciencs-related careers as their preference. On 
the other hand, those who are identified by teachers as being good or excellent 
students are more likely to be uncertain about their career plaus or do not 
select scientific or technical careers. Those who are self-icl,e;itif ied are 
less likely to select sports, entertainment and related fields as their career 
options, whereas many of the students rated as excellent in science and math 
by their teachers are likely to do so. However, regardless of which measure 
is used, a number of students with potential, v/hether self-identified or teacher 
identified, do nolj have clear career options in mind, especially concerning 
scientific, medical and technical fields. 

While parental occupation did not have any association with the math 
interests of the students in this sample or with their career choices, it 
cannot be ruled out as a -factor since many students have preferences similar to 
their parents' occupations. Also, sufficient numbers of students from higher 
socioeconomic backgrounds were not in the sample to make valid comparisons 
across family socioeconomic status. 

While demonstrating ability in math, positive attitudes toward math 
classes and math teaoheris, and indicating a general recognition of the 
importance of math in society, students are not prone to consider math-relaLcd 
fields or career options. Thoise students are generally either vague about 
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their career aspirations, likely to select non-professional (both white-collar 
and blue-collar) occupations, or are interested in "glamour" careers (sports, 
entertainment). These findings suggest that a great deal of potential awaits 
to be tapped among this segment of the population. However, it is also clear 
there is a lack of pertinent information and guidance to students about career 
possibilities in the scientific, techjiical, and medical fields at this early level. 

Students' career choices reflect what they see around them in the 
homes (i.e. parental occupations) or the images broadcast to them from the 
larger society, generally from the media and the community (hence the selection 
of sports, entertainment, etc. as career options). This "image problem" may 
account for the large number of students with high teachers' ratings not 
indicating an interest in science and mathematics, and who do not regard 
themselves as potential scientific, technical or medical persons. On the other 
hand, there are students with such interests and perceptions but these interests 
apparently aren't being identified, tapped, or channeled by the schools. 

It is clear from these observations that there is need for more direct 
intervention programs at the lower-school levels and in the homes and 
communities of these students in order to direct their interests and abilities 
toward scientific and technical fields. However, as noted above, it is 
mandatory that a scientific basis for initiating and evaluating such programs 
be established, and that such programs interlink with current efforts at the 
collegiate and professional levels to increase Black participation in math--based 
professions. The Bad Bishops of Philadelphia are a good example of how 
lovz-'income Bl.ack youths can have their interests and potential channeled into 
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productive use by a challenging program. These youngsters are the premier 
chess players in the country in their age group, having gotten their start in 
their junior high school math classes (Helyar, 1981). However, this potential 
is not further channeled or challenged beyond this level, and many of these 
great young minds are swayed by other influences and interests. 

With current efforts to redress the pauoliy of Black scientists and 
technologists focusing primarily on collegiate and professsional populations, 
only a very narrow segment of the talent is being reached. Programs are needed 
that go farther back into the "pipeline" to the home environment and to the 
lower-school levels. Furthermore, special efforts must be made to harness and 
develop the potential of low-income students, since they constitute a sizeable 
portion of Black youths. For if any increase is to occur and this group is 
not to be permanently assigned to the Black underclass in a technological 
society, it has to be tapped for its scientific and technical potential. 



Notes 



Rever (1973) has similarly advocated a methodological approach v/hich 
combines environmental and personal variables in the study of scientific 
and technical career selection • 
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Table 1 

MATH ACTIVITY AND INTEREST ITEMS 
(Response in Percentages) 



ITEM 


ALWAYS 


OFTEN 


SELDOM 


NEVER 


How often do you, • •? 










Read articles about 
math in magazines 


5.1 


16.5 


49.4 


25.9 


Read articles about 
niath in newspapers 




9.5 


25.3 


en 


Watch T.V. shows 
which focus on math 


13.9 


20.9 


44.3 


17.7 


Go to math lectures 


8.2 


15.2 


19.6 


51.3 


Read books on math 


27.8 


31.6 


25.9 


10.1 


Do math projects which 
are not required in 

XXicl Oil wxaoooo 


9.5 


27.2 


32.9 


27.2 


Have hobbies which are 
related to math 


13.3 


21.5 


33.5 


28.5 


Solve math problems 


33.5 


38.6 


17.7 


6.3 


Talk to friends about 
math 


17.7 


45.6 


27.8 


4.4 



Table 2 

STUDEl^TS' PERCEPTION OF SELF AS SCIENTIST BY LEVEL OF MATH ACTIVITY/INTEREST 

LEVEL OF MATH ACTIVITY/INTEREST 



PERCEPTION 






*\L\JXX 


- 'Vu. rJl^\Ur>, 


Low 


57.1S5 




0% 


100%. 




M 


(3) 


(0) 


(7) 


Medium 


^7,9% 


51.3J5 


0.8^ 


lOOJ? 




(57) 


(61) 


(1) 


(119) 


High 


/,0.7% 






lOOJ^ 




(11) 


(12) 


M 


(27) 



Number of observations = 

(X =U.06, d^=-;, p=0.0071) 
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Table 3 



STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY MATH TEACHERS' EVALUATION OF 

STUDENTS' MATH PERFORMANCE 

MATH TEACHERS' EVALUATION 



PERCEPTION POOR 




\J\JkJU 




DOW TOT AT Q 


Low 














(3) 


(1) 


(2) 


(1) 


(7) 


M6QlUin 




42.2JS 


25.9^ 


10.35S 


100^ 




(25) 










High 




37.0% 


48.1^ 


0% 


100% 




(4) 


(10) 


(13) 


(0) 


(27) 


Number of 


observations = 
(X^=10.03, df=6, 


N.S. at 


.05 level) 
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Table 4 



STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY SCIENCE TEACHERS' EVALUATION 

OF STUDENTS' SCIENCE PERFORMANCE 







SCIENCE 


TEACHERS' 


EVALUATION 


1 


PERCEPTION 


POOR 


FAIR 


GOOD 


EXCELLENT 


ROW TOTALS 


Low 


^2M 


28.65S 


14.3$ 


14.3$ 


100$ 




(3) 


(2) 


(1) 


(1) 


(7) 


Medium 


29.855 


38.6^ 


25.4$ 


6.1$ 


100$ 




(34) 


(44) 


(29) 


(7) 


(114) 


High 


29.655 


25.9$ 


33.3$ 


11.1$ 


100$ 




(8) 


(7) 


(9) 


(3) 


(27) 



Number of observations = 148 
(X^=3.57, df=6, N.S. at. 05 level) 




Table 5 

STUDENTS' PERCEPTION OF SELF AS fOIENTIST BY STUDENTS' EVALUATION OF MATH TEACHER 

EVALUATION OF MATH TEACHER 



PERCEPTION 


POOR 


FAIR 


GOOD 


ROW TOTALS 


Low 


IA.3% 
(1) 


57.1$ 
U) 


28.6$ 
(2) 


100$ 
(7) 


Medium 


0,8% 
(1) 


(54) 


53.8$ 
(64) 


100$ 
(119) 


High 


0% 
(0) 


30,8$ 
(8) 


69.2$ 
(18) 


100$ 
( 26) 


Number of 


observations = 






152 



(X =12.73, df=-4, p=0.013) 




21.1 
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Table 6 

STUDENTS • EVALUATION QF MATH TEACHER BY TEACilER'S EVALUATION OF STUDENTS 

TEACHER EVALUATION 



STUDENT EVALUATION 


POOR 


FAIR 


GOOD 


EXCELLENT 


ROW TOTALS 




lUU/b 


\J/o 




0% 


100% 




(2) 


(0) 


(0) 


(0) 


(2) 


Fair 


31.7^ 


A2,9% 


20.6^ 




100J5 




(20) 


(27) 


(13) 


(3) 


(63) 


Good 


11,9% 


39.3^ 


36.9^ 


11.9^ 


100^ 




(10) 


(33) 


(31) 


(10) 


(84) 



Number of observations = I49 
(X^=19.-46, df=6, p=0.004) 



Table 7 

LEVEL OF MATH ACTIVITY/INTEREST BY CAREER CHOICE 

CAREER CHOICE 

CLERICAL, 

SCIENTIFIC, SPORTS, SALES, SEVERAL, 

TECHNICAL, OTHER ENTERTAINI^J^T, SERVICE, VAGUE, ROW 



MATH ACTIVITY 


JM)ICAL 


PROFESSION 


ARTS 


MILITARY 


UNDECIDED 


TOTALS 


Low 


9.7?S 
(7) 


15.3J5 
(11) 


19.4^ 

(14) 


22.2% 
(16) 


33.3% 
(24) 


100^ 
(72) 


Medium 


17.3J5 
(13) 


18.7% 
(14) 


U.7% 
(11) 


yA% 

(18) 


25.355 
(19) 


100J5 
(75) 


High 


20.0^ 
(1) 


0% 
(0) 


0% 

(0) 


0% 
(0) 


80.0% 
(4) 


100$ 
(5) 



Number of observations = 

(X^-10.15, df=8, p=0.26) 
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Table 8 
PARENTAL OCCUPATION 



OCCUPATION 




FATHER 




MOTHER 






Frequency 


% 


Frequency 


Professional-Technical 


1.9 


3 


7.6 


12 


Managers, Officials 


1.3 


2 


0.6 


1 


Clerical, Sales 


1.9 


3 


10. l" 


16 


Craftsmen, Foremen 


U.6 


23 


0.6 


1 


Operatives 


10.8 


17 


2.5 


4 


Service Workers 


8.9 


14 


22.8 


36 


Laborers 


13.9 


22 


6.3 


10 


unenipxoyeu 


Q 'i 


1 5 


22 8 


36 


student .uoesn ixnow 


J) 


4U 




1 A 
xo 


Other 


6.3 


10 


9.5 


15 


Not Reported 


5.7 


9 


5.7 


9 


Totals 


100^ 


158 


lOOJ^ 


158 




Table 9 



MATH TEACHERS' EVALUATION OF STUDENTS BY STUDENTS' CAREER SELilCTIONS 



CAREER SELECTlOi^J 



TEACHERS' 
EVALUATION 


SCIENTIFIC , 
TECHNICAL, 
MEDICAL 
PROFESSION 


OTHER 

PROFESSION 


SPORTS, 

ENTERTAINJ/ENT. 
ARTS 


CLERICAL, 
SALES, 
SERVICE, 
MILITARY 


SEVERAL, 

VAGUE, 

UN])ECIDED 


ROW 

T0TAI5 


Poor 


6.355 


15.6% 


21.9% 


43.8^ 


12.555 


10055 




(2) 


(5) 


(7) 


(U) 


(4) 


(32) 


Fair 


15.3^ 


16.9J5 


15.355 


22 . 055 


30.555 


100% 




(9) 


(10) 


(9) 


(13) 


(18) 


(59) 


Good 


20.0^ 


13.35S 


11.155 


8.9^ 


46.7^ 


100% 




(9) 


(6) 


(5) 


(4) 


(21) 


(45) 


Excellent 


0% 


30.852 


30 . 855 


1,1% 


30.855 


10055 




(0) 


(4) 


(4) 


(1) 


(4) 


(13) 



Number of observations = 

(X^=28.22, df=12, p=.005) 
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Table 10 



SCIENCE TEACHERS' 


L7ALUATI0N OF 


STUDENTS BY 


STUDENTS' CAREER 


SELECTIONS 










CAREER 


oELEOiiUN 
















PT TTRTPAT 








TECHNICAL, 




SPORTS, 


SALES, 


SEVERAL, 




SCIENCE TEACHERS' 


MEDICAL 


OTHER 


ENTERTAiNMEN i , 


CTTDTrTPI? 

oEKVlOri, 




KUW 


EVALUATION 


PROFESSION 


PROFESSION 


ARTS 


MILITARY 


UNDECIDED 


TOT/LS 


Poor 




15. 








1\J\J10 




(3) 


(7) 


(10) 


(19) 


(6) 


(45) 


Fair 


tn tn of 

1.1% 


19.2% 


15.4% 


ly.^cjb 








(4) 


(10) 


(8) 


(10) 


(20) 


(52) 


Good 


<^ c f at 

25.6% 


10.3% 


15.4% 


rye/ 


4X«07^ 






(10) 


(4) 


(6) 


(3) 


(16) 




Excellent 


9.1% 


16.0% 


9.1% 


05^ 


45.5% 


100% 




(1) 


(4) 


(1) 


(0) 


(5) 


(11) 



Number of observations = 147 
(X^=34.72, df=12, p=0.0005) 
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INTRODUCTION 



This bibliography has grown out o£ the efforts and activities of 
the staff of the Black Mathematical Orientation Project to identify 
and collect materials and information related to Black participation 
in scientific, technical and math-based fields and endeavors. Addi- 
tionally, materials and bibliographies developed by other writers and 
scholars have been incorporated in this work. Mr. Robert Hayden and 
Dr. John Henrik Clarke^ graciously granted permission to incorporate 
their listings into this bibliography, further enriching its content 
and value. 

The areas included in this bibliography are "Energy and 
Engineering," "Inventors and Scholars," "Mathematics," "Medicine," 
and"Science and Technology". These categories were formed on the bas 
of the materials and references at hand; they are not complete, 
exhaustive, nor mutually exclusive. The pie could have been sliced 
differently. 

The Black Mathematical Orientation Project is a National 
Institute of Education funded research project designed to identify 
psycho-social factors that may affect mathematics learning and 
utilization among Black Americans. Staff members who contributed 
to the compilation of this document by their diligent work are: 
Ms. Donna Blackwell -Taylor , Project Director; Ms. Rhonda Benjamin, 
research assistant; and Ms. Marcia Tate, project secretary. 

We request that users of this bibliography send us any 
references or materials which can be added to this incomplete and 



unsystematic listing. Some materials were received after the 
bibliography had been prepared for printing and could not be 
incorporated. However, a vast amount of information and re- 
ferences on Blacks in the various areas of science and technology 
remains to be systematically collected and catelogued; and that 
type of effort represents in and of itself a major undertaking. 
Any suggestions for improving this nascent attempt would be greatly 
appreciated and extremely helpful. Please send remarks and/or 
materials to: 

Dr. Robert C. Johnson, Principal Investigator 

Black Mathematical Orientation Project 

Institute of Black Studies 

6376 Delmar Boulevard 

Saint Louis, Missouri 63130 
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